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NUMBER SYSTEMS 


BASIC CONCEPTS AND IMPORTANT RESULTS 


1. Natural Numbers (М) : 
Counting numbers are known as natural numbers. Thus 1, 2, 3, 4, ...еїс. are natural numbers. 
ж Тһе first and the least natural number is 1 (one) 
ж Consecutive natural nos. differ by 1 (one). 


2. Whole numbers (w) : 
All natural numbers together with '0' form whole numbers. Thus 0, 1, 2, 3,4, ... etc. one are whole nos. 
ж The first and the least whole number is zero. 
* Consecutive whole number differe by one. 


3. Integers (IorZ): 
All natural nos. 0 and negative of natural nos. form integers for example. ...... -4, -3, -2, -1,0, 1, 2, 3, 
4, ... etc. 
ж Ois neither a negative nor a positive number. It is a neutral no. 


4. Prime numbers (P) : 
A natural number, which is greater than 1 and divisible by one and by itself only, is called a prime 
number. For eg : 2, 3, 5, 7, 11, ..... 
ж The smallest prime number is 2 
ж Except 2 ; all other prime nos. are odd. 


5. Composite number (C) : 
A natural number, which is greater than 1 and is not prime, is called a composite number. Thus 4, 6, 8, 
9, 10, 12, 14, ...... 
ж The smallest composite number is 4. 
* А composite number can be even or odd. 
ж It has atleast three distinct factor. 


6. Co-prime numbers : 
If two numbers do not have any factor (other than 1) common; the numbers are said to be co-prime 
Thus (i) 6 and 25 are coprime, no any common factor other than 1. (ii) 3 and 5 are co-prime, no any 
common factor other than 1. 
* Itis not necessary that any of the two co-prime numbers has to be prime also. 
* All consecutive nos. are coprime. 


7. Terminating decimals : 
The decimal expansion ends after a finite number of steps of division. Such decimal expansions are 
called terminating decimals 


For example : = 0.4, 53 2 4.125 апа soon. 

8. Non-terminating decimals : 
The decimal expansions never come to an end. Such decimal expansions are called non-terminating 
For example = 2 = 0.1818..., = —0.3555..... 


9. Rational Numbers (Q) : 


The numbers of the form a where p апа q are integers and q - 0, are known as rational numbers. 
or 

A number is rational if and only if its decimal representation is terminating or non-terminating but 

recurring 


Ex. 2 3, 9., 1.75, 1.666....., 4.23535, ...., L 
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Irrational numbers : 


A number which cannot be put in the form a where p and q are integers and q + 0, is called an 


irrational number 
or 
A number whose decimal expression is non-terminating and non recurring is called an irrational number. 


1 
Eg: 45, V3, 5V7, V3 + 2, ——m,n, 43, ...... 
9 3447 Е 


Non-terminating : Repeating (or Recurring) decimals : 
A decimal in which a digit or a group of digits repeats continually or periodically is called a repeating or 
a recurring or a periodic decimal. 


Ex: 2. = 0.8333... = 0.83; z = 0.181818...... = 0.18 
ж Puta bar ( ) above those digit/digits which are repeated. 


Real Numbers (В) : 
Rational numbers and irrational numbers taken together form real numbers. 


Pure recrring decimal : 
It is a decimal representation in which all the digits after the decimal point are repeated Eg: 2.53, 
035, 0.915, збо 


Mixed recurring decimal : 
It is a decimal representation in which there are one or more digits present before the repeating digits. 


Ед : 0.32, 1.23, 35.123, ...... 

Negative of an irrational number is an irrational number. 

The sum or difference of a rational number and an irrational number is an irrational number. 

The product of a non-zero rational number and an irrational number is an irrational number. 

The sum, difference, product and quotient of two irrational numbers need not be an irrational number. 
There are an infinite number of rational (irrational) numbers between two rational (or irrational) numbers. 
If a is a rational number and n is a positive integer such that the n'^ root of a is an irrational number, 
then а!" is called a surd eg. 47 , 43 , 11 etc 

If Va is a surd, or radical then 'n' is known as ordern or index of surd and 'a' is known as radicand. 


A surd which has unity only as rational factor is called a pure surd. 


Eg. 5, 411, V7, 4335,...... 


А surd which has a rational factor other than unity is called a mixed surd. 


Eg . 245, 3411 об 


Surds having same irrational factors are called similar or like surds. 
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25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


Only similar surds can be added or subtracted by adding or subtracting their rational parts. 
Surds of same order can be multiplied or divided. 


If the surds to be multiplied or to be divided are not of the same order, we first reduce them to the 
same order and then multiply or divide. 


The two irrational numbers whose product is a rational number, are called rationalising factor of each 


other. For eg : x - Jy is called rationalising factor x + Jy . 


2 
3 


1 
Similarly Similarly 5? is a R.F. of 5 


3 isa R.F. of 6/3 


The surds which differ only in sign (+ or –) between the terms connecting them, are called conjugate 


surds eg. 45 - 43 and 45 - 43 or 2 + 45 and 2 - 45 are conjugate surds (binomial). 
* Sum and product of two cojugate binomial factors are always rational numbers. 


Laws of exponents for Real numbers : 


(i) а" х а" = а" +" (ii) (any = ат" 


Е: т> п 


1 1 
(iv) | a" x p" = (a x b)" (v) а" = a" Of om = a", ifaz0 
(i) (ах Ы)" =a" x Ы" (vii) (2) = 52 (viii) 
(ix) (1)? = 1 where p is any rational no. 
(x) Ifa #1 and a? = а? then р = q where p & q are rational nos 
1 1 1 
(хі) | Jaza?, Уаза? and Vaca" 


(xii) | (-a)" = а", if m is even and (-а)" = -a" 


ао = 1 where ais any rational по. 


, Її m is odd. 


Laws of radicals : 


(і) (7-а (i) | ах = Yab (iii) ха. ја 

(iv) а = "а = {Ҹа (ү) oe ат (vi) атха" -Ча"" 

(мі) | ay" = Van 

Indentities related to square roots : 

(i) ^ Jax4b-4ab and Jab = Ja Jb (ii) A Ё апа = 

(i) | (Va-Jb)(/a-Jb)-(Jaf-(/b) за-ь | (му (a+vb)(a-vb )=a?-(Vb f =a? -b 
(v)  (Va«b)(Va-b)-a-b' (му | (аз 6} =a+2VJab +b 


(мі) (va -vb | =a-2Vab +b (мії) — (Va - Jb (Vc + 4) - Jac + Vad + Jbc + /bd 
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SOLVED PROBLEMS 


Ex.1 Is zero а rational number ? Can you write it in the form 2! where p and q are integers апа q +0 ? 


Sol. Yes, zero is a rational number. We can write zero in the form й whose р and q are integers and q #0. 


so, 0 can be written as 


Ex.2 Find six rational numbers between З and 4. 
Sol. Hint: first rational number between З and 4 


334 7 


2 2 


4 
Ex.3 Find five rational numbers between Š and HE 


Sol. Hint: Leta= = b=, n=5 


n+l 
so, Rational number are 
a + d, a + 2d, a + За........ 


Ex.4 State whether the following statements are true or false ? Give reasons for you answers. 
(i) Every natural number is a whole number. 
(ii) Every integer is a whole number. 
(iii) Every rational number is a whole number. 

Sol. (i) True, the collection of whole number contain all natural number. 


(ii) False, -2 is not whole number 


(iii) False, ; is a rational number but not whole number. 


Ex.5 State whether the following statements are true or false ? Justify your answers. 
(i) Every irrational number is a real number. 
(ii) Every point on the number line is of the form ~m , where m is a natural number. 
(iii) Every real number is an irrational number. 
Sol. (i) True, since collection of real number consist of rational and irrational. 
(ii) False, because no negative number can be the square root of any natural number. 


(iii) False, 2 is real but not irrational. 


Ex.6 Arethe square roots of all positive integers irrational ? If not, give an example of the square root of a 
number that is a rational number. 


Sol. No, /4 - о isa rational number. 
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Ex.7 Write the following in decimal form and say what kind of decimal expansion each has : 


E My GD4g MR MA WIG 


А 6 и 
Sol. (і) vu = 0.36(Ter minating) 


пуп 0.090909... 


(ii) = = 0.090909....... (Non ter minating Re peating) 


99 
(iii) 45 = а = 4.125 (terminating decimal) 100 


(iv) x = 0.230769230769...... 


= 0230769 (Non Terminating repeating) 


(Non Terminating repeating) 
« 329 б 
(мі) о 0.8225 terminating 
Ex.8 Classify the following numbers as rational or irrational : 


р 247 А 
(i) 2-5 (ii) 6 + 423)— 423 (iii) TE (iv) Ki (v) 2x 


Sol. (i) -2isarational number and Js is ап irrational number 
2-5 isan irrational number. 
(ii) 6 23) v23 


=> (Q0-4423)-423 =3isa rational number. 


(Rest Try Yourself) 


Ex.9 Simplify each of the following expressions 
(i) в +7350 +2) (ii) в +438 -43) | (її) (5 4 2 P (iv) (Js - V2) (V5 + 42) 
Sol (i) @+V3)2 + /2)- 30. + /2)4- 30 + 42) 
= 64342 4243 +V6 
(ii) (3-30 -93)-07-(/3) =9-3=6 


(Rest Try Yourself) 


Ex.10 Recall, p is defined as the ratio of the circumference (say c) of a circle to its diameter (say d). That 


is, x = 4. This seems to contradict the fact that т is irrational. How will you resolve this 


contradiction ? 


22 . и А 
Sol. 2-72 which is approximate value of x 
d 7 А 
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Ex.11 


Sol. 


Ex.12 


Sol.. 


Ex.13 


Sol.. 


Ex.14 


Sol. 


Ex.15 


Sol. 
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Rationalise the denominators of the following 
TORUM E 1 - 1 1 
(i) У (ii) J ale (iii) JE E (iv) J -2 
11 747 . 1 __ 1 „М7 +У6 _ v7 +V6 
ORR Wu T (i) 7-6 V7-J6 47446 7-6 
= _ АБ 

(Rest Try Yourself) 
Find : 
(i) (64)1/2 (ii)321/5 (iii) 1251/3 

1 
(i) (64/2 = gy? = (872) = 81- 8 
1 

(ii) 321/5 = (25)1/5 = 03) =21=2 

(Rest Try Yourself) 
Find : 
(i) 93/2 (ii) 322/5 (iii) 163/4 (iv) 125-1/3 

3 
(D о. (52) = (38-27 
2 2 2 

(ii) 325 = (25)5 0776 = 22 = 4 

(Rest Try Yourself) 
Simplify : 
. а: ПР, о 
(i) 22/3,21/5 (ii) (5) (iii) "TEES (iv) 71/2. 81/2 
: 2« j 2.1 1043 13 
(1). 23 95 2533 523 15 2915 
с qu 1 2 
(ii) (5) = By ace 21 

(Rest Try Yourself) 

; 2 5 
Insert 4 rational numbers between 3 and 3 
a+b 


As numbers to be inserted are more than 3, we would follow method II., (Method I, a < « b) 


2 
2 
9 
-. We multiply numerator and denominator of each number by (4+ 1) 2 5 


2x5 5x5 10 25 
to get 3*5 and зов or 15 and 15° 


Here the numbers given are = апа 2 both of which have the same denominator. 


Any 5 integers between 10 and 25 are 11, 12, 13, 14, 15. 


а : ; 11 12 13 14 15 
Required rational numbers between the two given numbers are 15° 15’ 15° 15° 15" 
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Ex.16 Convert LL in the decimal form. 


Sol. 


Ex.17 


Sol. 


Ex.18 
Sol. 


Ex.19 
Sol. 


16) 237 (14.8125 


46. 237 


Convert 0.7283 into the form a 


The given number is 0.7283 = 0.7283283 .... 


Let, x = 0.7283283 ... (1) 
Here after decimal there is only one digit namely 7, which is not recurring. 
-. We multiply both sides of equation (1) by 10 to get 10 x = 7.283283... ...(2) 
Now after decimal 3 digits are recurring (283). 

We multiply both sides of equation (2) by 1000 to get, 10000 x = 7283.283... (3) 
Subtracting equation (2) from equation (3), we get 90 x = 7276 
Ха ce = 2202 which is the required form of the number. 


Write 3 irrational number between 4.75 and 4.76. 

Keeping in mind that decimal representation of an irrational number is neither terminating nor recurring, 
we can write any three numbers between 4.75 and 4.76 whose decimal representation is neither 
terminating nor recurring e.g., 4.7513428965832..., 4.7523471098623..., 4.7534829153785.... 


Locate «/5, 6, «7 on number line. 


We know that 5 = 2? + 12. So on real number line X'OX, take a point A so that OA = 2 units. At A, draw 
a ray AY, perpendicular to real number line. Now with A as centre and 1 unit as radius draw an arc 
intersecting ray AY, at B,. Join OB,. With O as centre and OB, as radius draw an arc intersecting 


number line at P,. P, is the point on number line representing 45 i.e., OP, = V5. 


x' -2 -1 0 1 2 P, Р, Р, З x 
45 46 «7 


Fig. 11 Representing 45, 5/6, V7 on number line. 
Now at P, draw ray P,Y, perpendicular to number line and with P, as centre and 1 unit as radius draw 
an arc intersecting Р, У. at В». Join OB,. With O as centre and OB, as radius draw an arc intersecting 


the number line at P,. Р, is the point representing the location of 4/6 . Again at Р, draw a ray PY, 
perpendicular to number line and cut an arc at B, on it with arc radius 1 unit and centre as Р.. Join 
OB,. With O as centre and OB, as radius draw another arc intersecting the number line at P}. P, is the 


point corresponding to «7. 
um 
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Ex.20 With the help of examples show that the quotient of two irrational numbers can be rational or irrational. 


Sol. Consider two irrational numbers a = 342 and b = 542 then their quotient b 542 5 which is 


rational, while if we take two numbers asc = 34/6 апа d = 48 both of which are irrational then their 


quotient $-339. 949-9. 5 -3У8 which is an irrational number. 


Ex.21 Locate 4.683 on number line by the method of successive magnification. 
Sol. Lie between 4-5, 4.6-4.7, 4.68-4.69. 


4 41 42 43 44 45 


4.6 4.61 4.62 4.63 4.64 4.65 4.66 4-6 


x 4.68 4.681 4.682 4.683 4.684 4.685 4.686 4.687 4.688 4.689 4.69 X 


Visualization of 4.683 on number line. 


x5 X42 
Ex.22 If —22*2  * (0) _ 23x-10, Find the value of x, given that x + 10. 


2x2* 1.2? 
2* ?..32x2*5 im Qx«2. 95..9x 5 А 22х _ 99x x15 - 2х х _ 9x 10 - 
Sol. Set 22 > 9! xi 2 — Boos en 23x 297 ` 23x- 10 0х2 53102 — poo 
25.25-25.29 ^ 3x - 10 Ca ud eee cag 2" Saeed 
2х.22 910,92 — 2 — 9535.29) — 2 — 22 - 2 
sy 2062 = ех 3.10 => x-223x-10 = 2x=8 
> x=4 
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Ex.23 


Sol. 


Ex.24 


Sol. 


Ex.25 


Sol. 


Ex.26 


Sol. 


Ex.27 


Sol. 


1,1. 1 


If 2х = БУ = 107, then prove that —+—=-—. 
X y Z 
Let 2* = 5Y = 107 = К. = 2 = КМХ, 5 = КУУ, 10 = КУ? 
ше xd ж 
Now ме know that 2 х 5 = 10 = Кх хК” = К? => K* ее 
= 1,1-1. 
x y Z 


2 
If x = V3 + 1, find the value of [x +2) 


іні би B^ то 

„248-0 248-0. 5 , з CORR: -рузу-ах (8) =4x3= 12. 

If x = 2 З, find the value of x? + -z 

Mis ae -i-i Gay Pay ae 

Also (x1) ea - eel c(t) -2 -(«4842-48f-2 = 42-2 = 16-2 = 14. 


O45 Bz 
fx= m-Jo andy = YY, find the value of 3x? + 4ху + 3y?. 


J45«42. 5-2 =- (5 *42Y _ (V5)? «(N20 +245 xV2 5490420 74210 


"= B-42 5 +42 (v5)*- (V2) ae TS 7-39 

уз 5-2, 45-42 . (5-42 . (vB) «(/20-24542 542-2410 7- 220 
5-42 45-42 (5) - (42) 5-2 EE um 
xa ye AO, ТЕ 210 _ ваю = 2410. E Aisa; xy = BAB Bae a1 


Hence 3х2 + 4xy + Зу? = 3(x? + у?) + 4xy = Зх y)? -2xy|-xy 


(iB) -211 =f 196 2]e4 =f 98518 отв, linm 100 


_ Е 2 el 3. 2 _ 
Ifx = 5—5, find the value of x + 4x - land х° - 2x“ - 25x + 7. 


"n «205-2 2 45-2 45-2 Б 
= >So LAS C = 5 -2 = 2 = 2 2 = 
=> x*+4x-1=0 Alo x? - 2x?- 25x + 7 = (x? + 4x- 1) (x- 6) +1 
(Here we observe that if (x? - 2x? - 25x + 7) is divided by x? + 4x - 1, quotient is x - б and remainder 
= 1. So we can use dividend = divisor x quotient + remainder, to get the above relationship.) 


x? – 2x? - 25x +7 = 0 x (х- 6) +1 = 1. 
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Q.1 
Q.2 


Q.3 
Q.4 


Q.5 


Q.6 


Q.7 


Q.8 


Q.9 


Q.10 


Q.11 


Q.12 


Q.13 


Q.14 


Find 3 rational number between 2 and 5. 


Find 4 rational numbers between 4 and 5. 


6 
Find three rational number between 5'5 


Express А іп the decimal form by long division 


8 
method. 


Convert E 


16 into decimal form by long division 


method. 


Find the decimal representation of : : 


2 : 
Express 11 858 decimal fraction. 


1 1 
Represent 2 and 75 on the number line. 


4 
Represent ; on number line. 


—9 
Represent = on number line. 


Express each of the following numbers in the 


p 
form q' 
(i) 0.15 


(ii) 0.675 (iii) -25.6875 


Express each of the following decimals in the 
p 


f par 
orm q 


(i) 0.6 (ii) 0.35 (iii) 0.585 


Convert the following decimal numbers in form 7 
(i) 5.2 (ii) 23.43 


1 MEN l . 
If 7 7 0.142857, write the decimal expression 


Q.15 


Q.16 


Q.17 


Q.18 


Q.19 


Q.20 


Q.21 


Q.22 


Q.23 


Q.24 


Q.25 


Q.26 
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| ЕХЕВСІЅЕ – 1 | UNSOLVED PROBLEMS 


Express the following decimals in the form | 


(i) 0.32 (ii) 0.123 
Insert a rational and an irrational number 
between 2 and 3. 


Find two irrational numbers between 2 and 2.5. 


Find two irrational numbers lying between 


J2 and 43 . 


Find two irrational numbers between 0.12 and 
0.13. 

Find two rational numbers between 
0.232332333233332... and 
0.252552555255552..... 


Find а rational number and also an irrational 
number between the numbers a and b given 
below : 

а = 0.101001000100001..... А 

b = 0.1001000100001..... 


Find one irrationl number between the number 
a and b given below : 


= 0.1 andb = 0.1101 


Examine, whether the following numbers are 
rational or irrational : 


(i) (аа) — (i) (5 + J5X5- V5) 


State giving reasons, whether each one of 
the following number is rational or irrational 


(i) 5 (i) 2/6 (їй) 5/3 
g 
(№) (/7-2) (Ogg 00) (34.8) 


Represent 3,28 geometrically on the number 
line. 


Evaluate each of the following :- 


(i) 25x 52 (i) (23) (ій) (2) 
wm) 


10 
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Q.27 


Q.28 


Q.29 


Q.30 


Q.31 


Q.32 


Q.33 


Evaluate the following :- Q.34 If 25*1 = 52x-1 - 100, find the value of x. 
| 2 EL з  Q35 Simplify :- 
| 3 ii iii үд . " 
() (216): (ii) 169 (190,81) (i) 542 +2054/2 (ii) 6/3-44/3 +943 
(iii) 2/3 +427 (iv) 44/3 -34/12+24/75 
. d -7 -5 
(iv) (364)? (v) (425) x(y5) Q.36 Simplify : 15/6 - /216 4 /96 
7 25 
(51х72)2 "ERLLAE 
(vi) TET 4 |l 1 
(57594) "gx Q.37 Simplify :- (і) S147 -z453 +143 
Simplify the following :- | | J 1 
. (ii) V294 -V150 +2 6-32 
(i) Jab? + Ja’b (ії) Заг 6 
(її) Jap. Jb'icc1la Q.38 Simplify by combining similar terms :- 
If aX = b, bY = cand c? = a, prove that xyz = 1. (i) 2.340 +3.9625 -4.4320 
ii) /81-8.3216 15.3132 - /225 
If aX = bY = c? and b? = ac, prove that (0 481 432 
у = A Q.39 Given that Js = 1.7321, find correct to 3 
places of decimals, the value ої 
Assuming that x is a positive real number and 1 
a, b, c are rational numbers, show that : 4192-7448 -J75 
" ра хе ха} А Q.40 Multiply : 
E mE ey us 
хо киа NXP. (i) 345 by 545 
pee b ibe y ene (ii) 542,3410 and 2415 
ix] Gel bel CT 
Q.41 Multiply : 3/4 by 3/22 
Р a’+ab+b? b b*+bc+c? С с2+са+а? 
x x x | 
(iii) (E) рі рі -1 Q.42 Multiply : /44, ну, У 
x хе x? 
PPS Я Q.43 Simplify each of the following expressions :- 
a at b +С с с+а 
(iv) [| |22) (æ) -1 (0 (3+V3)(2+V2) (ii) (3+ V3)(3- v3) 
x x^ x? 
(iii) (V5 + 4/2)? (iv) (v5 - /2)(/5 42) 
9'x3^x(3""7)?-(27y 1 
If зт, 93 = 55, 
3 "х2 27 0.44 Multiply : 37 by J; 
prove that m -n - 1. 
Assuming that x is a positive real numberand 0.45 Divide :- 3/24 by 3/100 
a, b, c are rational numbers, show that: 
a+b-c b+c-a с+а-Ь : й va 2-52 tay va а b 
x? x? x Q.46 Simplify :- еЗ у ге 
9.47 Simplify and express the result іп its simple 
ya xa^-rb-ab и yb b?+c?-bc x с2+а?-са form :- 
(ii) ра ice й (5) рова (i) 5.34 - (3/2. 3/3) 
X 


(ii) 9.54 - (3.32.3) 
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@.48 Find the rationalizing factors of following = 
(i) ло (й) 162 (ії) {4 ANSWER KEY 


(iv) 316 (v) 4162 (vi) 3/40 i P B п 2 2.4 E 22 93 | . 
= E 2 4’ 4 . »l———s*— | 
Q.49 Find the rationalising factor of : (V3 + V10 - V5) 6 T5 13 2717 7 A 
3 A 4. —=0.875 
Q.50 Find the simplest rationalising factor of : 514 1020 15 8 
24434 45 8 = 
Q.51 Rationalise the denominator in each of the > igre Ong б 
following : 
d 335 
(0 TF (il) Fe 7. ` = = 0.181818 ....... - 018 
Q.52 Find the value to three places of decimals; of 
each of the following. It is given that á A Р о Р A 
J2=1.414, 43-21.732 and/j5=2.236 ®" "і ee i” 
and /10 = 3.162 (approx). = І 
mu 2- з |. JA6- 5 9. "0 d 25 3 C 5/7 67 17H 
(i) (ii) EU (iii) — 5 
2 2 — 1 
Q.53 fe аа 10. 10/5 55| -8/5 7/5 6/5 5/5 4/5 3/5 2/5 1/5 0 
1 
" 4 
WM meg: M9 Jz, 2 -411 
0.54 Simplify each of the following by rationalising 11: (i) 39 3s (10) 20 p (ii) x6 - 
the denominator : 
Oe 575 2 35 65 
7 4-45 12. (i) 5 (ii) 55 il) ss 
9.55 Simplify the following : 
6 v6 443 47 2320 
——— + M -————— y "S 
243-J6 43442 «6-2 13. (i) 5 Gi) = 
342.2 
.56 If -at*b42 , where a and b are 2 1 3 1 
Q 3-42 14 920 903857014 ро — 9 * 5 € 
rationals. Find the values of a and b 4 1 5 
i 0.428571 ; 7 =4х 7 = 0.571428 7 =5 X 
57 Ifx = >, find the value of 1 
S 2+3 7 = 0.714285 
x3 -x2-11x +3 
1 i 9 з 37 
= = 1 2 acu = M S 
Q.58 1fíx-23-2J2,find x^ + 3 15. (i) 90 (il) 550 
1% 
Q.59 Ifx= 1- ,/2, find the value of (х-2) 16. Rational number = 2.5, Irr. по. = Jab = V2 х3 = 4/6 
17. J5 апа әх 4/5 
У3 + 42 | 3-42 
й = d 2 18. 1.414213562......... & 1.732050808......... 
Q.60 If x JJ а" ma = find x + y?. 


19. 0.1201001000100001...,0.12101001000100001... 
Q.61 Ifx=1+./2+./3, prove that х? - 4x3-4x?+ 20. 0.25 апа 0.2525 
iex cnc 21. 0.101, 0.1002000100001...... 
Q.62 Express the following surd with a rational 22. 0.111101001000100001..... 


8 CORE T : 
— s 23. (i) irrational. (ii) rational. 
denominator : J15+1- Bc B 
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24. 


25. 


26. 


27. 


(i) Js is the square root of a nonperfect square 
natural number. 


- 4/5 is irrational and negative of an irrational 
number is irrational. 


-. - Js is irrational. 


(ii) We know that the sum of a rational number 
and an irrational number is always an irrational 
number 


- 0-6) is irrational 


[ 2 2isrational and Js is irrational] 


(iii) We know that the product of a nonzero 
rational number and an irrational number is 
always irrational. 


545 is irrational. 
[= 5is rational and 4/5 is irrational] 


(iv) (47 -2) =[(-2) + 47 ] being the sum of a 


rational number and an irrational number, is 
irrational. 


RE Е LE hich | 
V = 2х == < which is irrational, 
“35 NS 5 


being the product of a non-zero rational 
number and an irrational number. 


(vi) (34/3) =(9+3+ 643) = (12 + 643) 
which is irrational, being the sum of a rational 
number and an irrational number. 


A-———3.28 units—> олег Ө, Р 


343 
(i) 800 (ii) 64 (iii) — (iv) 125 (v) 
729 P 


1331 
(vi) 175 


28. 


35. 


36. 


37. 


39. 


41. 
43. 


44. 


46. 


47. 


48. 
49. 


50. 


51. 


52. 


53. 


54. 


55. 


57. 
59. 


62. 


(i) s] (ii) в (iii) 1 34. 2 
(i) 2542 (ii) 1143 (iii) s 3. (iv) 8 V3. 
13 46. 
(i) Hg (it) 7 46 38. (i) 33/5 (ii) 0 
1.732 40. (i) 75 (ii) 300 Js 
23/11 42. 7/6 
(i) 64+3V2+2V3 + V6 (ii) 6 (iii)7 + 2/10 (iv)3 


6 З) 
392 45. ix 


(i) 2x 9/2 (ii) 3.85 


(i) Ло (ii) J2. (iii) 3/4? (iv) 4/22 (v) 4/8 (мі) 5 
(3 + 10 + J5y8 - 24/30) 
Q «43 - 51 - 2.3) 


2 
3 


(i) ANF ti 


"i 3/15 
(i)1.079 | (ії) 0.154 (111)0.654 
(0 V74N6 (і) 305-42) 
00312106 qs. (ss 

13 9 

0 56. a=—,b= 7 
0 58. 34 
8 60. 98 
(V15 1 J5- 3) 
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| EXERCISE - II | SCHOOL EXAM/BOARD 


Q.1 


Q.2 


Q.3 


Q.4 


9.5 
9.6 


9.7 


9.8 
9.9 


9.10 
9.11 


0.12 


Q.13 
Q.14 


Q.15 


Q.16 


Q.17 


Express the following in the form of p/q. 
(i) .3 (ii) 37 

Write two irrational numbers between 0.2 
and 0.21. 


Write three irrational numbers between 
0.202002000200002...and 
0.203003000300003... 


Write three irrational numbers between 4/3 and 4/5 


Find two irrational numbers between 0.5 and 0.55. 


Find two irrational numbers lying between 
0.1 and 0.12. 


Given a rational approximation of J/3 correct 
to two places of decimals. 
Express 2 as a surd of fifth order. 


Express 3/7 as a surd of order 12. 


Express 2449 as a surd of order 12. 


In the following express the result in the 


simplest form : 3 108a4b3 


1 
Express as a pure surd : 3 V54 


Simplify : 2.34/40 + 3.3625 + 4.3320 


Simplify : (345 -2V3)3V5 +243) 
Simplify : NES NC NONE NONO 
Simplify : lot» - ss + o QD» 
2 
If = 1.732, find the value of —. 
У B 


Q.18 Which of the following is 


Q.19 


Q.20 


(i) rational (ii) irrational number 
(А) (2-3)? (В) (3-4) 


Which of the following numbers are 
(i) rational (ii) irrational 


(А) (54-43) (В) 2-43) 2-43) 


Given that 43 = 1.732, find the value of 


1 
V75 +5 48 - 192 


Q.21 


Determine a and b if 
545 
= 94a + 3 3b 
7-445 iB 


Q.22 If {5 = 2.236 and / = 2.449, find the value 


Q.23 


Q.24 


Q.25 


Q.26 


Q.27 
Q.28 


Q.29 


Q.30 


Q.31 


Q.32 


Q.33 


Q.34 


Q.35 


f eu " Ja 
V5+v3 5-3 


1 
If x = 7+ 445, find the value of /х += 
X 


E 


1 
If p = 3 - 242 , determine р? + = 


Find the simplest rationalising factor of 
5 + 43 +2 


Express 43, 94, 3/2 and 248] as surds of 
order 12. 


Simplify : 342 + 464 + 4/500 + 9/8 
Simplify and express the results in simplest 


gx” =? TX x 4x? чу? =y 
Ух? зу? +y x-4x* e 
Simplify by rationalising the denominator : 


WB -542 


V48 АЛ ` 


Find x if x = 1/5 t2445 -2 
445.34 


Express with a rational denominator : 


form : 


15 
410 +420 +440 -45 -480 


Express with a rational denominator 
PT ARN 
Мо 14 +415 - 21 
2/2 6 
Find x if x = BER 
342 +43 
Evaluate : 454246 


3 
If a = 1 - Jz, find the value of 2-2) 
а 
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9.36 If x = d 


find the value of 4x3 + 2x? - 8x + 7. 


0.37 If x = 6 - J55, find х2 + — 
2 
Q.38 If x Е ОЕ у = V3 +02 find the 
"ABS 43-42 
value of x? + y? + xy. 
24/5 РЕЗ 
.39 If x = — апа y = , find the value 
9 2-5 d 2-45 
of x? - y2. 
Q.40 Given 7 = 1.4142, 48 21.7321 and 


5 = 2.236, find correct to three places of 
decimals the value of 


4 3 
———— + АЕРО РИ ЕНЕЙ 
343m о Bang 


Q.41 Determine rational numbers p and q if 


7445 7-45 | ds 
ток ges. 9 


Q.42 Taking {5 = 1.414, 3 =1.732, Js = 


2.236 


and 4/6 = 2.449, find the value of the 
PPR 2443, 2-43 EE І 
ollowing : 2-45 "Б "Bu 
6 б 445 
-43 Simplify : —=—= + ———- з 
* PU sse зво quen 
Q.44 Simplify : Xo. 2/3 - 4v3 


1 
Q.45 Show that Pam ig 


1 1 
——R + i 
6-45 5-2 
Determine rational 


B- Aa 
Ba Bai 


Q.46 numbers a and b if 


= a+ 343b 


1 


Q.47 x = 3 + 25, find the value of x^ + ат 
9.48 Simplify 5 5 M2 
Vio+v3 6+5 415 +32 
J5 +42 J5 -42 
.49 If x = and = , find the 
Ы Бр OY Бер 


value of 3x2 + 4ху - 3y2 


@> ws 
2. 0.2010010001......... ; 
3. 0.20201001000100001........... P 
0.202020020002..., 0.202030030003........... 
4. 1.8010010001....... , 1.9010010001....... ; 


2.010010001....... 
5. 0.501001001....... and 0.5020020002....... 


6. 0.10100100010000....... and 
0.1020020002....... 

7. 1.73 8. i» 9. б 

10. 97 11. - 3ab ла 12. V2 

13. 35 4/5 14.33 15. m?n? 

16. - 2.i[s 17. 1.154 

18. (a) irrational (b) rational 

19. (a) irrational (b) rational 


. — 1.732 21. а = L, b=9 
. - 0.213 23. 4 24. 34 


. (0343-45) (1 - 243) 
2/27 16,16, 3/9 


114-4146 
— 830. 2 31. 


V21 +410 -V14 415 
2 


36. 7 


26. 27.1142 28. = 


29. 


0 +45 


4 
33.34.45 +42 


37. 142 38. 99 


-1 


a= ii 


32. 
35.8 


39. 


42. 
46. 


- 144 J5 40.2.063 


14.268 43.0 44. 0 
a=4,b=0 47. 1154 
12+56V10 


3 


41. p = 0, 


48. 1 49. 
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| EXERCISE - ПІ | OLYMPIAD QUESTIONS 


Q.1 


Q.3 


Q.4 


Q.5 


Q.6 


Q.7 


Q.8 


If x, y, z be rational numbers such that 
x > y and z < y then 
(A)z»x 
(C)y «z 


(B) z«x 
(0) y<x 


For any two rational numbers x and y, which of 
the following properties are correct ? 

(0 x « y (ii) x 2 y (iii) x > y 

(A) Only (i) and (ii) are correct 

(B) Only (ii) and (iii) are correct 

(C) Only (ii) is correct 

(D) AII (i), (ii) and (iii) are correct 


3-43 . 
Th 
e number WD is 
(A) rational (B) irrational 
(C) both (D) can't say 
The rational number between 2 and 2 is 
2 1 
(A) 5 (B) 5 
3 4 
(C) 5 (D) 5 


If A : The quotient of two integers is always a 
rational number and R : 2 is not rational, then 
which of the following statements is true ? 
(A) Ais true and R is the correct explanation of A 
(B)A is false and R is the correct explanation of A 
(C) A is true and R is false 

(D) Both A and R are false 


The two irrational numbers between 42 and 43 
are 
T. ad A. d 
(A) 22, 6^ (B) 3*, 35 
de dp 
(C) 65, 3^ (D) none 


The number (vx + Jy (x - Jy) where x, у > 0 is 


(A) rational (B) irrational 

(C) both (D) none 

The sum of rational and irrational number is 
always 

(A) rational (B) irrational 

(C) both (D) can't say 


Q.9 


Q.10 


Q.11 


Q.12 


Q.13 


Q.14 


Q.15 


Q.16 


Q.17 


The product of rational and irrational number 
is always 
(A) rational 
(C) both 


(B) irrational 
(D) can't say 


The number (6 + /2)(6 - 2) is 


(A) rational 
(C) can't say 


(B) irrational 
(D) none 


Which of the following numbers has the terminal 
decimal representation? 


1 


(А) $ (B) 4 


(ES (D 17 


The ascending order of the following surds 
3/2, V3, M4 is 

(A) V4, 53, 42 (В) V4, V2, 93 

(C) 32, 5/3, V4 (D) V3, V4, V2 


Which of the following is a pure surd ? 


(A) 443 (B) 33/5 
(C) 412 (D) 246 


The greatest among 3/4, 4/5, 4/3 is 
(A) V4 (B 45 
(C) 43 (D) none of these 


The greater among 4/17 - 412 and 411-6 is 


(A) 17 - 12 (B) 11-46 
(C) both are equal (D) can't say 


Which of the following is a rational number 


(A) 45 (B) 6 
(С) V8 (D) V9 
Representation of 3.6 in rational 
(A) 1 (B) 2 
(с) 35 (D) 17 
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Q.18 


Q.19 


Q.20 


Q.21 


Q.22 


Q.23 


Q.24 


Q.25 


Q.26 


Q.27 


The value of b if f(x) = x? + 44x +b and 


f(16) = 275 is 
(A) 3 (B) 2 
(C) 1 (D) 0 


The value of a and b if f(x) = ax + b and 
F(2) = 8, (3) = 11 is 
(A) a =3,b=-2 
(C)a=-3,b=-2 


(B) a=-3,b=2 
(D) a=3,b=2 


The distance between -3 and |-3| is 


(A) 6 (B) 0 
(C) can’t say (D) none 

1 4 -7 
The given rational numbers are тв в: 


If these numbers are arranged іп the ascending 
order or descending order, then the middle 
number is 


1 -7 
(A) 5 (B) >= 
(C) - (D) None 
The value of x іп |x - 2] = 12 is 
(A) 14, 10 (B) 14, -10 
(C)-14, -10 (D) -14, 10 


Solution of |2х - 1| 2 5 is 
(A) x c2,x23 (B) xz-2,xx3 
(C)x<-2,x23 (D) x#-2,x=3 


The number (42 +3)? is 


(A) rational number (В) irrational number 
(C) can't say (D) none 
The average of the middle two rational numbers 


if 5, $ 2. 5 are arranged in ascending order is 
(A) 26 (B) 58 
(с) 52 (D) $5 
What is the percentage of least number in the 
greatest number if 5. 2, $, z are arranged in 


ascending or desending order ? 


(А) 115% (B) 10% 
(C) 20% (D) 25% 
The irrational number between 2 and 3 is 
(A) 2 (B) 43 
(C) 45 (D) v11 


Q.28 


Q.29 


Q.30 


Q.31 


Q.32 


Q.33 


Q.34 


Q.35 


Q.36 


The value of a if (x) = ius + ax and (2-2 
x 5 5 

(A) 3 (B) 2 

(C) 1 (D) 0 

a can be expressed decimal from as 

(A) 1.517 (B) 1.517 

(C) 1.517 (D) 1.517... 


The equivalent rational form of 17.6 is 


53 88 
(А) > (B) = 

44 
(C) 25 (D) none 
The value of x if |3x + 2| 2 8 
(A) 2 (B) -2 

10 10 
(С) 372 (D) -3 2 
eel is 
625 


(A) terminating decimal 
(B) nonterminating decimal 
(C) cannot be determined 
(D) none of these 


2.003 can be expressed in the rational form as 


2003 2003 
(А) “00 (8) 7000 
2003 2003 
(C) 19900 (D) "10 


Rational number between 42 and 43 is 


(ду 3228 (p 222-3. 

(C) 1.5 (D) 1.8 

Which of the following is not a rational number? 
(A) V2 (B) v4 

(C) V9 (D) «16 


Set of natural numbers is a subset of 
(A) set of even number 

(B) set of odd numbers 

(C) set of composite numbers 

(D) set of real numbers 
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Q.37 


Q.38 


Q.39 


Q.40 


Q.41 


Q.42 


Q.43 


Which of the following statement is false ? 
(A) Every fraction is a rational number 

(B) Every rational number is a fraction 

(C) Every integer is a rational number 

(D) All the above 


A rational number can be expressed as a 
terminating decimal if the denominator has 
factors 


(A) 20r 5 
(C) 3 or 5 


(B) 2, 30r 5 
(D) none of these 


Express 0.75 as rational number. 
75 75 

(A) gg (B) go 

(C) i (D) None 


Ja > Jb > Jc > Jd where d, c, b a are 


consecutive natural numbers. Then which of 
the following is true ? 


(А) va - Jb > Jc - Jd (B) Jc - Jd » Ja - Jb 
(C) Ja -Jc > Jb -vd (D) None of these 


The smaller among the following surds is 
Ve 5 3 Va 
2' V3' V3' V4 
1 2 
1 1 
one о) {2 


The product of 5/2, 4/3 is 


(B) 


L 1 


(A) (234)? (B) (324)? 
(C) (432) (D) (433) 
Divide 12 by 43 ¥2. 

1 1 
(A) gs (В) yy 

1 1 
(C) 13 (0) 53 


Q.44 


Q.45 


Q.46 


Q.47 


Q.48 


Q.49 


Q.50 


Q.51 


Q.52 


NUMBER SYSTEMS 


The rationalising factor of 23/5 is 


(B) 357 
(D) 53 


(A) 35 
(C) 52 


The rationalising factor of Va?b?c^ is 


(A) Va*b?c (B) Va?b'c 


(C) Va?b?c (D) «a?b?c 
The rationalising factor of 4108 is 
(A) «З (B) 33 
(С) 4/27 (D) 415 
3 
The rational denominator of the surd 315. is 
(A) 1 (B) 2 
(C) 3 (D) 4 


Given that «2 = 1.414, 43 = 1.732, 45 = 2.236. 


1 
Then the value of Vio uP to three decimal 


places is 

(A)2.414 (B) 0.316 
(C)1.079 (D) 3.162 
=3 is ...... š 


(A) positive rational number 
(B) negative rational number 
(C) either positive or negative rational number 
(D) neither positive nor negative rational number 


A rational number equivalent to = is 


3 
-25 25 
m (B) —z 
25 
(C) 15 (D) none of these 
c isa 
-19 


(A) positive rational number 

(B) negative rational number 

(C) either positive or negative rational number 
(D) neither positive nor negative rational number 


The rational number 2. 


(A) has a positive numerator 

(B) has negative numerator 

(C) has either a positive numerator or a 
negative numerator 

(D) has neither a positive numerator nor a 
negative numerator 
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Q.53 


Q.54 


Q.55 


Q.56 


Q.57 


Q.58 


Q.59 


Which of the following rational numbers is in 
the standard form ? 


(A) 3s (B) = 
(C) e (D) None 


Which of the following statement is true ? 


3 -12 -12 
(A) =e > 32 (B) 3 32 
3 -12 3 «Я 
(C) 78732 DES 
If прот then x is 
(A) 40 (B) -40 
(C) + 40 (D) none 
If ix then x is 


(A) a rational number 

(B) not a rational number 
(C) an integer 

(D) a natural number 


A rational number = 


(A) lies to the left side of 0 on the number line 
(B) lies to the right side of 0 on the number line 
(C) itis not possible to represent on the number 
line 

(D) cannot be determined on which side the 
number lies 


Which of the following statement is true? 


(A) = lies to the left of 0 on the number line 
(B) 5 lies to the right at 0 on the number line 


и and 4 аге оп 
3 3 


opposite sides ої 0 оп the number line 
(D) All the above 


(C) The rational numbers 


i -5 5 -5 
Out of the rational numbers 1i'2'i 
which is greater ? 
—b5 5 
(А) тт (B) = 
(C) = (D) None 
17 


Q.60 


Q.61 


Q.62 


Q.63 


Q.64 


Q.65 


Q.66 


-11 


Out of the rational numbers 7, 25, 7 


which is smaller ? 


7 -5 
(A) -13 (B) 73 
(C) a (D) None 
13 
If both ‘a’ and ‘b’ are rational numbers then ‘a’ 
3-45 Е 
and 'b' from the following CEN -av5 -b аге 
-9 p- 19 -19 eee 
(A)a=qq, b= тт (В) а=7т,0 = яз 
-2 p- 2 -10 4. 21 
(C) а= ят, = т (0) а= qr = 1 
45-2 45-42. 
The value of J5«2 /5-2 is 
(A) -45 (B) -245 
(C) -445 (D) -845 
If x = 2 - 43 then the value of 
x? + + and x2 - ^ is 
(A) 14, 8 43 (B) -14, -8 V3 
(C) 14, -843 (D) -14,843 


1 1 1 1 
The value of 7 5 * 2448 BA Ja «JS 


1 l 1 l 1 l 1 
5 + 36 "хіба | V7 + 48 | V8 + «9 
(А) 0 (B) 1 

(C) 2 (D) 4 


Ifx=3 +48 then x? + 25 = 


(A) 216 (B) 198 
(C) 192 (D) 261 
If x = Wt then the value of 
4x3 + 2x2 - 8x + 7 is 

(A) 10 (B) 8 
(C) 6 (D) 4 
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Q.67 


Q.68 


Q.69 


Q.70 


Q.71 


Q.72 


Q.73 


Ja+Jb || Ja-vb 
If x = кун icm then the 
x? + xy + y? is 
4(a -b) 4(a+b) 
(A) (a+b) (B) (a - b) 
2(a +b) 2(a - b) 
(C) (a-b) (D) (a+b) 


The smallest positive number from the 
below is 


value of 0.74 


Q.75 


numbers 


(A) 10 - 3411 (B) 3411 - 10 
(C) 18-513 (D) 51- 10426 Q.76 
246 
уран Om LE 
(А) 2 +43 - 5 (B) 4-42 -43 
Q.77 
(С) J2«48«46-5. (D) 3/2 «5 8) 
The value of [vzr - a 
Q.78 
a (в) З 
З 3 
(с) 2 (D) 3 od 
Which of the following is closest to v65 - 4/63 ? 
(A) 0.12 (B) 0.25 
(C) 0.14 (D) 0.15 
Q.80 
The value of 8-18 is 
(A) 26 (B) 2(42 443) 
(C) 7 (D) 542 
The fraction с v2 +36) is equal to Q.81 
22-43 ) 
(a) 22 (B) 1 
(o 233 (0) 4 


If No 38 322448 2 335-2 _ /8-2/2 then N equals to 
T 


(A) 1 
V5 


(B) 242-1 


(C) (D) None of these 


1 
Ift = 1-42 then t equal to 


(A) (1- 2)2 - 42) 
(C) -(14+4/2)(14+ 42) 


(В) 1-42)1- 42) 
(D) (1+4/2)(1-+ 42) 


If x = 4/3 + 4/2 then x? + 55 is 


(A) 243 (B) 10 
(C) 12 (D) 14 
The biggest surd among 3/2; 43, 3/5 is 
(А) 4/2 (B) v3 
(С) 35 (0) None 
The value of the surd 443 – 3412 - 24/75 is 
(A) 243 (B) 443 
(C) 643 (D) 843 
The product of 3/4 and 3/22 is 
(А) 25/11 (В) 33/11 
(C) 43/11 (0) попе 
аз уа? -b° va’ +b? -b 
The value of ть р ето 
а? р? 
(A) yz (В) == 
(С) Ё (0) None 


If p : Every fraction is а rational number and q : 
Every rational number is a fraction, then which 
of the following is correct ? 

(A) p is true and q is false 

(B) p is false and q is true 

(C) Both p and q are true 

(D) Both p and q are false 
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Q.82 


Q.83 


Q.84 


Q.85 


Q.86 


Q.87 


Which of the following is a rational number(s)? 


(A) = B) 4 
(C) = (D) All the three 


If p : All integers are rational numbers апа q : 
Every rational number is an integer, then which 
of the following statement is correct? 


(A) p is true and q is false 
(B) p is false and q is true 
(C) Both p and q are true 
(D) Both p and q are false 


If A : if the denominator of a rational number 
has 2 as a prime factor, then that rational 
number can be expressed as a terminating 


, 83 
decimal and R : 64 
then which of the following statements is 
correct ? 


(A) A is false and R is true 

(B) A is true and R is false 

(C) A is true and R is an example of A 

(D) A is false and R is an example supporting A 


is a terminating decimal, 


If x and y are two rational numbers, then which 
of the following statements is wrong ? 


(A) Ix + yl = |х| + Iyl 
(B) Ix x y| = |х| x ly] 
(С) Ix - yl = |х| - ТУ| 

(D) None of these 


Which of the following statements is true ? 


«2 4 гав З 7 5.4 c2 
(А) y*7g*12*-15 (8) 


-18 ^ 125 873 


й | -5 
(С) 9-18 5127 


-2 d -2.4 7 
3 (D) 1273 <r9 <r 


The difference between the greatest and least 


5 1 11, 

number of 999 is 
2 4 
(A) 9 (B) 9 
10 2 
(C) EJ (D) 3 


Q.88 


Q.89 


Q.90 


Q.91 


Q.92 


Q.93 


Q.94 


Q.95 


0.018 can be expressed in the rational form as 


18 18 
(A) 1000 (B) 990 

18 18 
(C) 9900 (D) 999 


2.536 can be expressed іп the rational form as 


716 761 

(A) 300 (B) 3000 
761 761 

(C) 300 (D) 3000 

0.23 +0.22 = 

(A) 0.45 (B) 0.43 

(C) 0.45 (D) 0.45 


Which of the following statement(s) is true 
(A) |x x y| = |x|- |у|, where x and y are 
rational numbers 

(B) Infinite number of rational numbers lie 
between any two rational numbers 

(С) |x| = -x if x < 0 where x is a rational number 
(D) All the above 


Express 0.358 as rational number 


358 358 
(А) 1000 (B) 599 
355 
(0 (D) All 
Which of the following statement is true ? 
5 7.9.11 11.9 7 5 
рр и в EA 
5 11.7.9 5.9 11. 7 
wae gc qr SP a ue tg 
A rational number between 1 and 4 is 
(Ae (B) 0.29 
24 i 
13 
(C) a (D) all the above 


If A : Every whole number is a natural number 
and В : 0 is not a natural number, then which 
of the following statement is true? 


(A) A is false and R is the correct explanation of A 
(B)A is true and R is the correct explanation of A 
(C) A is true and R is false 

(D) Both A and R are true 
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Q.103 Which of the following alternatives is wrong ? 


11 5 — 
Q.96 2 39126 DS 
149 71 
(A) 39° (B) "тв 
149 149 
(С) 76 (D) 98 
-143 
0.97 24 onm 
17 -17 


oce) vo 


none 


Q.98 Addition of rational numbers does not satisfy 


which of the following property? 
(A) Commutative (B) Associative 
(C) Closure (D) None 


-7 (2, =13)_(-7, 2 
2) 5 zu) 
This property is 


(A) closure 
(C) associative 


-13 
Q.99 P 


(B) commutative 
(D) identity 


Q.100 Which of the following statement is correct ? 


(A) O is called the additive identity for rational 
numbers. 


(B) 1 is called the multiplicative identity for 
rational numbers. 


(C) The additive inverse of 0 is zero itself. 
(D) All the above 
9.101 The sum of two rational numbers is -3. If one 


of the numbers is X. then the other number is 


-8 8 

(А) = (В) 5 
-6 6 

(C) = (0) 5 

Q.102 What number should be added to = so as to 

3 
-7 1 

(А) > (B) 24 
8 -8 

(C) = (D) > 
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Given that 
(i) difference of two rational numbers is a 
rational number 

(ii) subtraction is commutative on rational 
numbers 

(ii) addition is not commutative on rational 
numbers 

(A) (ii) and (iii) 
(C) (i) and (iii) 


Q.104 Which of the following statements is true 
(A) The reciprocals 1 and -1 are themselves 
(B) 0 has no reciprocal 
(C) The product of two rational numbers is a 
rational number 
(D) All the above 


Q.105 Which is the property of multiplication 


m [S£ )- (Ze gj 
315 7/43 5 3 “7 

(A) Associative property 

(B) commutative property 


(C) distributive property 
(D) none of these 


(B) (i) only 
(D) All the above 


Q.106 The product of a rational number and its 


reciprocal is 
(A) 0 (B) 1 
(C) -1 (D) none 
Q.107 The product of two rational numbers is 2 
If one of the numbers is =, the other number 
is 
36 25 
(А) 48 (B) sx 
27 27 
(С) 49 (D) sax 


Q.108 By what rational number should = be multiplied 
to obtain 26 ? 


(ду 297 (в) 227 
(С) T (D) None 


Q.109 How many pieces of equal size can but cut 
from a rope of 30 meters long, each measuring 


32 meters ? 


(A) 8 
(C) 6 


(B) 10 
(D) 12 
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Q.110 If A : Rational number are always closed under 
division and R : Division by zero is not defined, 
then which of the following statement is correct ? 


(A) A is true апа В is the correct explanation of A 
(B)A is false and R is the correct explanation of A 
(C) A is true and R is false 

(D) None of these 


9.111 x is 
(A) rational (B) irrational 
(C) imaginary (D) an integer 


Q.112 The set of all irrational numbers is closed for 
(A) addition (B) multiplication 
(C) division (D) none of these 


Q.113 The additive inverse of = is 


a b 
(А) Б (B) = 
—b = 
(с) > (D = 
9.114 Multiplicative inverse of ‘0’ is 
1 
(А) б (B) 0 


(C) does not exist (D) none of these 


Q.115 Express 0.75 as rational number. 


(A) 2 (в) 2 
(Oi (D) None 


Q.116 An irrational number is 
(A)a terminating and nonepreating decimal 
(B) a nonterminating and non repeating decimal 
(C) a terinating and repeating decimal 
(D) a nonterminating and repeating decimal 
Q.117 Which of the following statement is true ? 
(A) Every point on the number line represents 
a rational number 
(B) Irrational number cannot be represent on 
the number line 


(C) E is a rational number 


(D) None of these 


Q.118 The set of real numbers does not have the 
property of 
(A) multiplicative inverse 
(B) additive inverse 
(C) multiplicative identity 
(D) none of these 


Q.119 Which step in the following problem is wrong ? 
a=b=1l1a=b 
Step-1 = a? = ab 
Step-2 = a? – b? = ab- b? 
Step-3 = (а + b) (a - b) = b(a- b) 


b(a-b 
Step-4:a+b= мар) 
a+b=b 1+1=1 2= 1 
(A) Step-4 (B) Step-3 
(C) Step-2 (D) Step-1 


9.120 If'm'isan irrational number then '2m' is , 
(A) a rational number (B) anirrational number 
(C) a whole number (D) anatural number 


Q.121 The value of 43 is 
(A) 1.414 
(C) 1.732 


(B) 2.256 
(D) none 


Q.122 The greatest among the following is 


43 -1 
3 
І. 41.728 II. 4841 
n 17 
Ш. (3) IV. z 
(A)I (B) IV 
(Су П (D) Ш 
Q.123 A fraction B can be expressed as a terminating 
decimal, if b has no prime factors other than 
(A) 2, 3 (B) 3,5 
(C) 2, 5 (D) 2, 3,5 


9.124 The sum of a rational апа an irrational number is 
(A) an irrational number 
(B) a rational number 
(C) an integer 
(D) a whole number 
Q.125 The product of two irrationals is 


(A) a rational number (B) anirrational number 


(C) either A or B (D) neither A nor B 
Q.126 The value of 1.34 +4.12 is 

(A) 133 (в) 27 

с) 5109 (о) 57 
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Q.127 The value of 4-— is 
Е 
3+ 1 
244 
40 4 
(A) 37 (B) 5 
1 31 
(C) в (D) 20 


Q.128 The sum ofthe additive inverse and multiplicative 
inverse of 2 is 


(ays (в) > 
(5 (D Z 


Q.129 If /6 = 2.449 then the value of E is close to 


(A) 1.225 (B) 0.816 
(C) 0.613 (D) 2.449 
Q.130 The value of 454545.5...... is 
(A) 0 
(B) 5 


(C) both (A) and (B) 
(D) none of these 


Q.131 Arrange the following numbers in descending 


order. -2, Ani 
(A) $2 
(B) 3 Sogo 
(C) S54 >a 
(D) 35152 
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і ANSWER KEY | 
1 2 


B D 3. B 4. C 

B C 7. A 8. B 

B 10. A 11. С 12. А 
13. С 14. А 15. B 16. D 
17. А 18. A 19. D 20. A 
21. С 22. B 23. С 24. B 
25. OD 26. A 27. С 28. A 
29. D 30. A 31. D 32. A 
33. B 34. C 35. A 36. D 
37. B 38. A 39. C 40. B 
41. B 42. C 43. D 44. B 
45. A 46. A 47. С 48. B 
49. D 50. С 51. A 52. D 
53. D 54. B 55. A 56. B 
57. A 58. D 59. C 60. C 
61. A 62. D 63. C 64 C 
65. B 66. A 67. B 68. D 
69. A 70. D 71. B 72. D 
73. D 74. А 75. С 76. B 
77. B 78. D 79. A 80. D 
81. A 82. D 83. B 84. C 
85. С 86. A 87. C 88. D 
89. C 90. A 91. D 92. C 
93. A 94. D 95. A 96. B 
97. C 98. D 99. C 100. D 
101 А 102. B 103. A 104. D 
105. C 106. B 107. D 108. B 
109. A 110. B 111. В 112. D 
113. A 114. C 115. B 116. B 
117. C 118. D 119. A 120. B 
121. C 122. D 123. C 124. A 
125. C 126. D 127. C 128. B 
129. A 130. C 131. B 
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BASIC CONCEPTS AND IMPORTANT RESULTS 


1. Constant : It is a symbol whose value always remains remains the same, whatever the situation be 
For example : 8, -6, x S rt. etc 
Э ГА ГА T 8"! 15 ^ 
2. Variable : A symbol which may be assigned different numerical values i.e. changes according 
to the situation. For example : x, у, 2, ах; 2X? - 7x + 5 here x is variable 


similarly, area of circle = xr? here x is constants апа г is variables. 


3. Algebraic Expressions : A combination of constants and variables, connected by some or all of the 
operations +, -, x and + is known as an algebraic expression 


For example : 5x - 2y, 7x - Зу + 52...... etc. 


4. Terms of an Algebric expressions : The various parts of an algebraic expression that are separated 
by '+' or '-' sign are called terms. 


For example 2x + 3y contain 2 terms; x? + 5x? - 3x + 5 contains 4 terms 


Various types of algebraic expressions are : 
(a) Monomial : An algebraic expression having only one term. 
Such as : 5x, 5xyz, -4x? etc 
(b) Binomial : An algebraic expression having two terms. 
Such as : 2x + 3, Бу + 72, 8y? - Зу, 4х2 - 32 ... etc. 
(c) Trinomial : An algebraic expression having three terms. 
Such as : 2x? - Зх + 5, 4x + 5y - 7z, 9y? - 2y + Зх ...... etc. 


5. Factor : Each combination of the constants and variables, which form a term, is called a factor. 
For example (i) 7, x and 7x are facters of 7x 
(ії) In - 8x?z , the numerical facter is -8 and literal (variable) factors are x, 2, xz, x? and x?z. 


6. Coefficient : Any factor of a term is called the coefficient of the remaining term. 
For example : (i) In 8x; 8 is coefficient of x & x is coefficient of 8 


(ii) In 2x* - 5x3 + 22 - J2x + 7, cofficient of x^, x?, x? and x are 2, -5, 2 and -42 respectively, 


while 7 is the constant term. 


7. Polynomials : Algebraic expressions in which the variables involved have only non-negative integral 
exponents are called polynomials. 


8. Degree of a polynomial : Highest power of the variable in a polynomial examples : 
(i) 3x7 - 4x° + x + 9 Degree is7 (ii) x? - 2x?y? + 3xy + 5y + 4 > Degree is 4 


9. Constant Polynomial : A polynomial of degree zero is called a constant polynomial. Examples : 5, -I etc. 


10. Zero polynomial : The constant polynomial O is called zero polynomial. Degree of zero polynomial is 
not defined. 
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11. 


12. 


13. 


14. 


15. 


16. 


17. 
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Various types of polynomials : 
(i) Linear polynomial : A polynomial of degree one. eg. Зх, Зх + 7, ...... 
(ii) Quadratic polynomial : A polynomial of degree two eg. x? - Зх + 7, 7X?, ...... 
(iii) Cubic polynomial : A polynomial of degree three eg : 
2x? - Зх? + 7x + 5, 2x? + Зх? + 5, 2x? - 5, 2x*y - 5xy? + 3,... 
(iv) Biquadratic Polynomial : A polynomial of degree four. Eg : 
3x4 - 7x3 + 2x? + 5, 3x* - 2x? + 5, 3x4, x2y? + xy? + у" - 2xy + y? + 3, etc... 


ж Numbers of terms in a polynomial : Monomial, binomial, Trinomial. 
Value of a Polynomial : Value of a polynomial p(x) at x = ais p(a) 
Zeroes of a polynomial : Zero of a polynomial p(x) is a number such that p(a) = O. 


Polynomial Equation : If p(x) is a polynomial then p(x) = 0 is a polynomial equation. 
Some important observations : 

A zero of a polynomial need not be zero. 

'O' may be a zero of a polynomial. 

Every linear polynomial has one and only one zero. 

A polynomial can have more than one zero. 

A non zero constant polynomial has no zero. 


Every real number is a zero of the zero polynomial. 


DE e MED e e E 


If the degree of a polynomial is n; the largest number of zeroes it can have is also n. 


Remainder Theorem : Let f(x) be a polynomial of degree n = 1 and let a be any real number. 
When f(x) is divided by (x - a), then the remainder is f(a). 


Factor Theorem : If p(x) is a polynomial of degree n= 1 and a is any real number, then 
(i) x-a is a factor of p(x), if p(a) «0 

(ii) p(a) = 0, if x-a is a factor of p(x). 

(iii) (x + a) is a factor of polynomial p(x) if p(-a) = 0 


(iv) (ах - b) is a factor of polynomial р(х), if 22) 20 
(V) (x - a) (x - b) are factors of polynomial p(x), if p(a) = 0 and p(b) = 0. 


Application of Remainder Theorem in factorisation : 
(i) Let the given polynomial be f(x) 
(ii) Get all positive and negative factors of the constant term. 


(iii) Let the first factor be a. Then put x = a in the polynomial f(x). If f(a) = 0, thenx- ais one of 
its factors. 


(iv) | After getting the factor, divide f(x) by the factor obtained. The degree of the quotient will be 
reduced. If it is 2, factorise it by the methods done already. If it is greater than 2, repeat steps 
(iii), (iv) and (v) again. 


X 
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18. Factors: A polynomial g(x) is called a factor of the polynomial р(х) if g(x) divides p(x) exactly 
eg. (x - y) is a factor of x? - y?. 


19. Factorisation : To express a given polynomial as the product of polynomial each of degree less than 
that of the given polynomial such that no such a factor has a factor of lower degree, is called 
factorisation. 


Eg. x? - 5x + 6 = (x - 3)(х - 2) 
20. Methods of Factorisations : 
(a) Common factor 
(b) By grouping the terms 
(c) Factorisation by making a perfect square. 
(d) Difference of two squares. 
(e) Quadratic polynomials by splitting the middle term. 
(f) Square of a trinomial 
(g) Cube of Binomial 
(h) Factorisation of sum or difference of cube 
(i) Factorsiation of x? + y? + z? - 3xyz 


(j) Factorsiation of algebraic expressions of the type x? + y? + 2? = 3xyz when x+y +2 = 0 


21. Algebraic Identities: 
(i) (x + y)? = x? + y? + 2xy 
(ii) | (x - y)? = х? + у? - 2ху 
(ii) (x? - y?) = (x- y) (x + y) 
(iv) (x+y +z)? = x? + y? + 22 + 2xy + 2yz + 22х 
(V) (x +a) (x * b) = х? + (a+ b)x + ab 
(vi) (x+y)? = х? + y? + 3xy (x + y) 
(vii) (x - y? = x? - y? - 3xy (x - у) 
(мії) x3 + y? = (x + y) (x? - xy + y?) 
(ix) x? - y? = (x - у) (х? + ху + у?) 
(х) х +у? + Z - 3xyz = (x + y + z) (x? + y? + 22 - xy - yz - zx) 
(xi) Ifx+y+z=0, then x? + y? + 2? = 3xyz 


(xii) x? + y? + 22 – ху - yZ - 2х = TI- у)? + (у - z)? + (2 - x)?] 
(xii) хб з y? = (x? + у?) (x? - у?) = (x + у) (x? = xy + у?) (x - y) (x? + xy + y?) 
Gd). 38 уте o ey yy OE НУ Ky) 


(xv) х + ху? + у" = (х2 - xy + у2) (х2 + xy + y?) (xvi) x* + y* = (х2 + J2xy + у2) (x? - 2 xy + y?) 
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SOLVED PROBLEMS 


Ex.1 


Sol. 


Ex.2 


Sol. 


Ex.3 
Sol. 


Ex.4 


Sol. 


Which of the following expressions are polynomials in one variable and which are not ? State reasons 
for your answer. 


(1) 4х2 - Зх +7 (ii) у? + 2 (iii) 3-/t c e /2 (iv) y + m (v) x10 + y3 + t50 
(i) 4х2 - Зх + 7 
This expression is a polynomial in one variable x because there is only one variable (x) in the expression. 
(ii) y? + з 
This expression is a polynomial in one variable y because there is only one variable (y) in the expression. 
(ill) зуе tv2 

. 1 : . 
The expression is not a polynomial because in the term з /д, the exponent of t is z’ which is 
not a whole number. 


, 2 
(iv) y + У 


2 
This expression is not a polynomial because is the term y' the exponent of y is -1 which is not 


a whole number. 

(v) x19 + уЗ + £59 

This expression is not a polynomial in one variable because there are three variables 
(x, y and t) in the expression. 


Write the coefficient of x? in each of the following : 
(i) 2+ х2 + х (ii) 2 - x2 + х3 (iii) 2X EX (iv) ya - 1 


(i) 2 + x? + x Coefficient of x? 
(ii) 2 - x? + x3 Coefficient of x? 


(iii) 5x? +x 
Coefficient of x2 = 


(iv) у2 - 1 


Coefficient of x2 = 0 


T 
2 


Give one example each of a binomial of degree 35, and of a monomial of degree 100. 
One example of a binomial of degree 35 is 

3x35 - 4. 

One example of а monomial of degree 100 is „7 у100, 

Write the degree of each of the following polynomials : 

(i) 5x3 + 4x? + 7x (ii) 4 — y? (iii) 5t — 4/7 (iv) 3 
(i) 5x3 4x? + 7x 

Term with the highest power of x = 5x? 

Exponent of x in this term = 3 

-. Degree of this polynomial = 3. 

(ii) 4 - y? 

Term with the highest power of y = -y? 

Exponent of y in this term = 2 

-. Degree of this polynomial = 2. 

(iii) 5t — 7 

Term with the highest power of t = 5t 

Exponent of t in this term = 1 

-. Degree of this polynomial = 1. 

(iv) 3 

It is a non-zero constant. So the degree of this polynomial is zero. 
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Ex5 


Sol. 


Ex.6 


Sol. 


Ex.7 


Sol. 


Ex.8 


Sol. 


Ex.9 


Sol. 


Ex.10 


Sol. 


Classify the following as linear, quadratic and cubic polynomials : 


(i) x? + x (ii) x - x3 (iii) y + уд + 4 

(iv) 1 + x (v) 3t (vi) r? (vii) 7x? 
(i) Quadratic (ii) Cubic 

(iii) Quadratic (iv) Linear 

(v) Linear (vi) Quadratic 


(vii) Quadratic 


Find the value of the polynomial 5x - 4x? + 3 at 
(i) x =0 (ii) x = -1 (iii) x = 2 
Let f(x) = 5x - 4x2 + 3 

(i) value of f(x) at x = O = f(0) 

= 5(0) - 4(0)2 + 3 = З 
(ii) value of f(x) at x = -1 = f(-1) 

= 5(-1) - 4(-1)?+3=-5-4+4+3=-6 
(iii) value of f(x) at x = 2 = f(2) 
= 5(2) - 4(2)2 + 3 = 10 - 16 + 3 


I 
І 
2 


Find р(0), p(1), p(2), for each of the following polynomials : 
(i) p(y) = у - у + 1 

(ii) pt) = 2 + t + 282 - €? 

(iii) p(x) = x3 

(iv) p(x) = (x - 1) (x + 1) 

(i) p(y) = у -y + 1 


p(0) = (0)? - (0) +1 = 1, 
p(1) = (1)? - (1) + 1 = 1, and р(2) = (2)? - (2) +1= 4-2 +1 = 3. 
(Rest Try Yourself) 

Verify whether the following are zeroes of the polynomial, indicated against them, 
(i) p(x) = 3x + 1, x = -3 (ii) р(х) = 5x - m x = $ 
(iii) p(x) = x? -1, x = 1, -1 
(i) р(х) = 3x + 1, x = -3 

1i Es EN Е 
p(-4} =3{ 3. +1=-1+1=0 
й - is a zero of p(x). (Rest Try Yourself) 
Find the zero of the polynomial in each of the following cases : 
(i) р(х) = х + 5 (ii) р(х) = х - 5 (iii) р(х) = 2х + 5 
(i) р(х) = х + 5 
р(х) = 0 
= х+5 = 0 5х = - 5 .-5is zero of the polynomial р(х). (Rest Try Yourself) 
Find the remainder when x? + 3x? + 3x + 1 is divided by : 
(i)x +1 (ii) x - 5 
(i) x + 1 
x+1=0>x=-1 
г. Remainder = p(-1) = (-1)3  3(-1 + 3(-1) +1 = -1+3-3 +1 = 0 

(Rest Try Yourself) 
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Ex.11 
Sol. 


Ex.12 


Sol. 


Ex.13 


Sol. 


Ex.14 


Sol. 


Ex.15 


Sol. 


Ex.16 


Sol. 


POLYNOMIALS 


Find the remainder when x? - ax? + 6x - a divided by x - a. 
Let p(x) = x? - ax? + 6x- a 
x-a=O0O0>xX=a 
Remainder = (a)? - a(a)? + 6(a) - a 
=a? - a?) + ба - a = ба 


Determine which of the following polynomials, (x + 1) is a factor of : 

(i) x3 +x? + х + 1 (ii) x + x3 хо + х +1 

(1) x3 +x? + х + 1 

Let р(х) = х3 + х2 + х + 1 

Тһе zero of x + 1 is- 1 

p(-1) = (-1)? + (-1)? + D + 1 

=-1+1-1+1=0 (Rest Try Yourself) 


Use the factor theorem to determine whether g(x) is a factor of p(x) in each of the following cases: 
(і) р(х) = 2х3 + x? - 2x = 1, a(x) = x + 1. 

(ii) р(х) = x? + 3х2 + Зх + 1, g(x) = x + 2. 

(i) p(x) = 2x3 + х2 - 2x - 1, g(x) = х + 1. 

g(x) =O>x+1=0>xe=-l 

-. Zero of g(x) is -1 

Now, p(-1) = 2(-1? + (-1)2 - 2(-1) -1 = -2* 1*2-1-0 

. By factor theorem, g(x) is a factor of р(х). (Rest Try Yourself) 
Find the value of k, if x - 1 is a factor of p(x) in each of the following cases : 

(i) p(x) = 2 +x +k (ii) р(х) = 2x2 + kx + Vo 

(i) p(x) = 2 +x +k 

If x - 1 is a factor of p(x), then p(1) = 0 

= (1)?4+ 1) +k] 0S 1i+i+k=0 


=> 2+k=0 =Кк = -2 (Rest Try Yourself) 
Factorise : 
(i) 12x2 - 7x + 1 (ii) 2x? + 7x + З 


(i) 12x2 - 7x + 1 
12x? - 7x + 1 = (i) 12x? - 4x - Зх + 1 = 4x(3x - 1) - 1(3x - 1) 


= (3x - 1) (4x - 1) (Rest Try Yourself) 
Factorise : 
(i) xX? - 2x2 -x + 2 (ii) x3 - 3x2 - 9x - 5 


(i) x? - 2x2 -x + 2 

Let p(x) = x? - 2х2 - x + 2 

By trial, we find that p(1) 

(1)3 - 2(1)2 - (1) + 2 

1-2-1+2=0 

By factor Theorem (x - 1) is a factor of p(x). 
Now, x? - 2х2 - х +2 

хх - 1) - x(x - 1) - 2(x - 1) 

(x - 1) (х2 - x - 2) 

(x - 1) (x? - 2x + x - 2) 

(x - 1) {x(x- 2) + 1 (x - 2)} 

(x - 1) (x- 2) (x + 1) (Rest Try Yourself) 
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Ex.17 


Sol. 
Ex.18 


Sol. 


Ex.19 


Sol. 


Ex.20 


Sol. 


Ex.21 


Sol. 


Ex.22 


Sol. 


Use suitable identities to find the following products : 
(i) (x + 4) (x + 10) (ii) (x + 8) (x - 10) 
(i) (x + 4) (x + 10) = x? + (4 + 10) x + (4) (10) = x? + 14x + 40 (Rest Try Yourself) 


Evaluate the following product without multiplying directly : 
(i) 103 x 107 (ii) 95 x 96 

(i) 103 x 107 = (100 + 3) x (100 + 7) 

= (100)? + (3 + 7) (100) + (3) (7) 

= 10000 + 1000 + 21 = 11021 


Aliter : 

103 x 107 = (105 - 2) х (105 + 2) = (105)? - (2)? = (100 + 5? - 4 = (100)? + 2(100) (5) + (5? - 4 
= 10000 + 1000 + 25 - 4 = 11021. (Rest Try Yourself) 
Factorise the following using appropriate identities : 

(i) 9x? + 6xy + y? (ii) 4у2 - 4y + 1 


(i) 9x? + бху + y? = (3x)? + 2(3х)(у) + (y)? = (Зх + y)? = (Зх + у) (Зх + у) 
(Rest Try Yourself) 


Expand each of the following using suitable identities : 

(i) (x + 2y + 4z) (ii) (2x - y + z)? 

(i) (x + 2y + 4z) = (x)? + (2y)? + (42)2 + 2(х)(2у) + 2(2y)(4z) + 2(4z)(x) 

= x? + 4y? + 1672 + 4ху + 16yz + 8zx (Rest Try Yourself) 
Factorise : 


(i) 4x2 + 9y? + 16z? + 12xy - 24yz - 16xz 

(il) 2x? + у? + 822 - 2.5 xy + 4 2 yz - 8zx 

(i) 4x? + 9y? + 1622 + 12xy - 24yz - 16xz = (2x)? + (3y)? + (-42)2 + 2(2х)(3у) + 2(3y) 
(-4z) + 2(-4z)(-2x) 

= {2x + 3y + (-42)У = (2x + 3y - 4z)? 

= (2x + 3y -42) (2x + 3y - 42) (Rest Try Yourself) 


Write the following cubes in expanded form : 

(i) (2x + 1)3 (il) (2a - 3b)3 

(i) (2х + 1)? 

(2x + 1)? = (2x)? + (1)? + 3(2x)(1)(2x + 1) = 8x? + 1 + 6x(2x + 1) 

= 8х3 + 1 12x? + 6x 

= 8x3? + 12x? + бх + 1 (Rest Try Yourself) 


Ex.23 Evaluate the following using suitable identities : 


Sol. 


Ex.24 


Sol. 


(i) (99)? (ii) (102)? 

(i) (99)3 = (100 - 1)3 

= (100)3 - (1)3 - 3(100)(1)(100 - 1) 

= 1000000 - 1 - 300(100 - 1) 

= 1000000 - 1 - 30000 + 300 = 970299 (Rest Try Yourself) 


Factorise each of the following : 

(i) 8a? + b? + 12a?b + 6ab? 

(ii) 8a? - b? - 12a?b + 6ab? 

(i) 8a3 + b? + 12a?b + баб? = (2a)? + (b)? + 3(2a)(b)(2a + b) = (2а + b)? 

= (2a + b)(2a + b)(2a + b) (Rest Try Yourself) 
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POLYNOMIALS 


.25 Verify : x? + y? = (x + y) (х2 - xy + y?) 


Sol. 


Ex.26 
Sol. 


Ex.27 
Sol. 


Ex.28 


Sol. 


Ex.29 


Sol. 


Ex.30 


Sol. 


(x + y) = x3 + y? + 3xy(x + y) 

=> x3 + y? = (x y) - 3xy(x + у) => x3 + y? = (x + y) {(x + y)? - 3xy} 
= x3 + y? = (x + y) (х? + 2xy + y? - 3xy) 

= x3 + y3 = (x + у) (x? - ху + у? 


Factorise : 27y? + 125 z? 
27y? + 125 23 
= (3y)? + (52) 
= (3y + 5z) {(3y)? = (3y)(5z) + (5z)?} 
= (3y + 5z) (9y? - 15yz + 2522) 


Check whether 1 and 2 are zeroes of the polynomial 2x^ - 6x? + 3x? + 3x - 2. 

Let р(х) = 2x*^ - 6х? + 3x? + 3x - 2 = p(1) = 2 х (1)7 - 6(1? + 3(1? + 3(1) - 2 
=2-6+3+3-2 = 0 = 1isazero of the given polynomial. 

Also, p(2)=2 x 24-6x 23 +3 х 27+3x2-2=32-484+12+6-2=0 

=> 2 is a zero of the given polynomial. ~. 1 and 2 are zeroes of given polynomial. 


Consider the polynomial p(x) = x^ + ax? - 7x? + 8x + b. Find the values of a and b if p(x) has 
0 and -2 as its zeros. 
We have, р(х) = xf + ax? - 7x? + 8x + b. 2 0 is a 'zero' of p(x). 
P(0) = 0 - O+ax0-7x04+8x0xb=0=5  b-0 (1) 
Also as -2 is a zero of p(x) р(-2) = 0 = (-2)* – а(-2)? - 7(-2)? + 8(-2)+b=0 
= 16-8a-28-16+b=0 = -8a+b=28 = -8a=28 (using b = 0 from equation (1)) 
28 -7 


- _28 - ME TT 
— a=->3 = aes; Hence a = —-, Б = 0. 


If p(x) = x* - 2x3 + 3x? -ax + bis a polynomial such that when it is divided by (x - 1) апа (x + 1) the 
remainder are respectively 6 and 14. Determine the remainder when p(x) is divided by (x - 2). 
We have p(x) = х* - 2х? + Зх? - ax + b. 
Let q(x) =x-1 and r(x)=x+1 
Zero of q(x) is given by x – 1 = 0 i.e., х = 1 and zero of r(x) is given by x + 1 = 0 i.e., x = -1. 
By remainder theorem, p(x) when divided by q(x) remainder = p(1). 
But according to question remainder 26 ~ p(1)=6 
= (-1)* - 2(-1)? + 3(-1)? - a(- 1) +b=6 = 1-2+3-at+b=6 = -a+b=6-2=4 
.(1) 
Similarly on dividing p(x) by r(x) remainder = p(-1). But according to question it is 14. 
р(-1) = 14 = (-1)*- 2(-1) + 3(-1)?- a(-1)+b=14 з 1+2+3+а+ьЫ = 14 


= а+ь = 14-6 = 8 ...(2) 
Adding equations (1) апа (2), we get 2b = 12 = b=6 
Substituting value of b in equations (2), ме geta+6=8 = а= 8-6 = 2 


Hence, p(x) = xf - 2x3 + Зх? - 2x + 6 
Now when p(x) is divided by x - 2 (whose zero is 2) the remainder = p(2) 
=2*-2% 2°43 *%2°-2x24+6=16-16412-446= 14. 


If the polynomial p(x) = 6x? + 2x? - ax + b, when divided by (x + 1) leaves remainder 
14 and (x - 1) is a factor of p(x). Find a and b. 

We have p(x) = 6x? + 2x? - ax + b. 

Given that p(x) when divided by (x + 1) leaves remainder 14. 


By remainder theorem p(-1) = 14 (Q zero of x + 1 is - 1) 
СЕ 1)? + 2(-1)? eA) eu ae о з oo дм =>at+b=18 (1) 
Also (x - 1) is a factor of p(x) . By factor theorem p(1) = 
= Био 2-а 1ЕВЕ0 з ттр =-а+Ь = -8 ..(2) 


Adding equations (1) and (2), ме get (a + b) + (-а + b) = 18 + (-8) = 26 = 10 = b=5 
Substituting b = 5 іп equation (1), ме get a + 5 = 18 = a=13 
Thus the goals, values of a and b are 13 and 5 respectively. 
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Ex.31 What should be added to x? - 7x - 16 so that the resultant polynomial is exactly divisible by 
(x?-x-6)? 
Sol. Let, р(х) =x?-7x-16 and q(x) = x*-x-6 
= x*-3x+2x-6 (by splitting the middle term) 
= x(x - 3) + 2(x- 3) = (x - 3) (x + 2) 
Let r(x) = ax + b be added to p(x) to make it exactly divisible by q(x). 
i.e. U(X) = p(x) + r(x) = x? - 7x - 16 + ax + bis divisible by x? - x - 6 = (x - 3) (x + 2). 
=> u(x) is divisible by (x - 3) as well as by (x + 2). 
(x - 3) and (x + 2) are factors of u(x). 
ns (x - 3) is a factor of u(x), therefore by factor theorem, u(3) = 0. 
— (33-7x3-16-ax3«*«b-0 = £27-21-16+3a+b=0 = За+ь= 10 ...(1) 
А (x + 2) is а factor of u(x), therefore by factor theorem, u(-2) = 0. 
=> (-2)2-7 x (-2)-16+a(-2)+b=0 = -8+14-16-2a+b=0 = -2a+b=10 ..(2) 
Subtracting equation (2) from (1), we get (За + b) - (-2a + b) =10- 10 
— 3a+b+2a-b=0 = ба = 0 = а= 0 
Substituting a = 0 is equation (1), we get 3 x 0 + b = 10— b = 10 ~. r(x) = 10 should be added to р(х). 


Ex.32 Without actual division, prove that 2x* - 5x? + 2x? - x + 2 is divisible by x? - Зх + 2. 


Sol. Let р(х) = 2x*- 5x? + 2x?-x+2 
and q(x) = x? - 3x + 2 = x? - 2x - x + 2 = x(x - 2) - 1 (x - 2) = (x- 1) (x - 2) 
In order to prove that p(x) is divisible by q(x), it is sufficient to prove that p(x) is divisible by (x - 1) 
and (x - 2). 


Zero of (x - 1) is 1, and p(1) = 2 х 14-5 x 1?+2 х 1?-1+2=2-5+2-1+2=0 
By factor theorem (x - 1) is a factor of p(x) or p(x) is divisible by (x - 1). 

Also zero of (x - 2) is 2, and p(2) = 2 х 2*-5 x 23+2x2*-2+2=32-40+8-2+2=0 
By factor theorem (x - 2) is a factor of p(x) or p(x) is divisible by (x - 2). 
Hence p(x) is divisible by (x - 1) (x - 2) i.e., by x? - 3x + 2. 


Ex.33 Factorise each of the following polynomials : 
(i) 9x? - 16y? (ii) 27a? - 48b? (iii) x? - y? + 6y - 9 (iv) x- 1- 2a- а? (v) x* - 625 
Sol. (i) 9x? - 16y? = (Зх)? - (Ay? 
= (3x + 4y) (3x - 4y) 
(ii) 27a? - 48b? = 3(9а? - 16b?) = 3[(3a)? - (4b)?] = 3(3a + 4b)(3a - 4b) 
(ii) |x^- y? + 6y - 9 x?- (у? - бу + 9) = x? -(y? - 2 x y x 3 + 3] = x? - (у - 3? 
=(x+y-3)(x-y + 3) 
(iv) x?- 1- 2а-а? = х? - (1 + 2а + а)? =x?- (1 + а)? = (х+1 +а) (х- 1-а) 
(У) x?=625 = (х2)? = (25)? = (x? + 25) (x? - 25) = (x? + 25) (x? - 5) = (x? + 25) (x + 5) (x - 5) 
3[(3a)? - (4b)?] = 3(3a + 4b) (За - 4b) 


Ex.34 If 2x - Зу = 5 and xy = 4, find the value of 4x? + 9y?. 
Sol. We have, 2x - Зу = 5 and xy = 4. 
Also we know that (2x - 3y)? = (2x)? + (3y)? - 2 x 2x x 3y 


=> (2x - 3y)? = 4x? + 9y? - 12xy => 52 = 4х2 + 9y? - 12 x 4 
= 4х2 + 9у? = 25 + 48 = 73 
4х? + 9у? = 73 
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Ex.35 Ifx + l- 3, find the value of x2 + - 


Sol. Wehave, x + = 3 


Ex.36 If 9x? + y? = 10 and xy = -1, find the value of 3x + y. 
Sol. We have, 9x? + y? = 10 and xy = -1 
Also we know that (Зх + y)? = (3x)? + y? + 2x Зх x y 
= (3x + y)? = 9x? + y? + бху =(3x+y)*=10-6 =(3xt+y)*=4 ~. Зх+у = +2 


Ex.37 Ifa +b + c= 6, ab + bc + ca = 11, find the value of a? + b? + c?. 
Sol. We have 
(a+b+c)=6 (1) апа ab+bc+ca=11 ...(2) 
Also we know that (a + b + c)? = a? + b? + c? + 2ab + 2bc + 2ca 
= a? + b? + c? = (a + b + c)? - 2(ab + bc + са) = (6? -2x 11 
Q (using equations (1) and (2)) = 36 - 22 = 14 5 a? + b? + = 14 


Ex.38 If 4a? + 9b? + 25c? = 38 and 6 ab + 15 bc + 10 ac = -19, find the value of 2a + 3b + 5c. 
Sol. We have, 
4a? + 9b? + 25c? = 38 uti) 

and 6ab+15bc+10ac=-19 ...(2) 

Also, 

(2a + 3b + 5c)? = (да)? + (3b)? + (5c)? + 2(2a) x (3b) + 2(3b) (5c) + 2(5с) (2a) 

= (2a + 3b + 5c)? = 4a? + 9b? + 25c? + 12ab + 30bc + 20ca 

= (2a 3b + 5c)? = (4a? + 9b? + 25c?) + 2(6ab + 15bc + 10ca) 

= (2a + 3b + 5c) = 38 + 2(-19) (using equation (1) and (2)) 

= (2a + ЗЬ +5c)? = 0 

2 2а + ЗЬ + 5с = 0 


Ех.39 If a +b + с = 8, ab + bc + са = 28, find the value of a? + b? + c? - 3abc. 
Sol. We have, 


a+b+c=8 ...(1) and ab + bc +ca+28  ..(2) 
(a +b + с)2 = (8) = а? +02 + с + 2ар + 2bc + ca = 64 
=> (a? + b? + c?) + 2(ab + bc + ca) = 64 
=> (a? + b? + c?) + 2 x 28 = 64 (using equation (2)) 
=: a? + b? + c? = 64 – 56 = 8 .(3) 
Now, a? + b? + c? - 3abc = (a + b + c) (a? + b? + c? - ab - bc - ca) 
= (8) x [8 - 28] (using equations (1), (2) апа (3)) =8x(-20) --160. 
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Ex.40 Give possible expressions for the length and breadth of each of the following rectangles in which their 
areas are given : 


(i) Area = 25a? - 35a + 12 (ii) Area = 35y? + 13y - 12. 
Sol. (i) Area = 25a? - 35a + 12 = 25a? - 20a- 15a + 12 = ба (5a - 4) - 3 (5a - 4) = (5a - 4) (5a - 3) 
Some possible values of length and breadth of the rectangle are 


Length Breadth 

1 25a? - 35a + 12 
5а – 4 5а -– З 

5а - З 5а – 4 


25a? - 35a + 12 1 


(ії) Area = 35y? + 13y - 12 = 35y? + 35y - 12y - 12 = 35y (y + 1) - 12 (y + 1) = (y + 1) (35y - 12) 
Some possible values of length and breadth of rectangle are as follows - 


Length Breadth 

1 35y? - 13y - 12 
у+1 З5у - 12 
35у - 12 у+1 


35y? + 13у - 12 1 


Ех.41 What аге the possible expressions for the dimensions of the cuboids whose volumes аге given below: 


(i) Volume = 3x? - 12x (ii) Volume = 12ky? + 80ky - 20k 
Sol. (i) Volume = Зх? - 12x = Зх (x - 4) 
Some of the dimensions of the cuboids of given volume can have expressions as given below - 
Length Breadth Height 
3 x x-4 
x 3 х-4 
х-4 3 х 
- 4 х 3 
3 х-4 x 
x x-4 3 
(ii) Volume = 12ky? + 80ky - 20k = 4k (3y? + 20y - 5) [or we factorise 3y? + 20y - 5] 
Some of the dimensions of the cuboids of given volume can have expressions as given below 
Length Breadth Height 
4 k 3y? + 20y - 5 
k 4 3y? + 20y - 5 
4 3y? + 20y - 5 k 
k 3y? + 20y - 5 4 
3y? + 20y - 5 4 k 
3y? + 20y - 5 k 4 


New Delhi - 110074 35 
9810934436 , 8076575278 , 8700391727 


POLYNOMIALS 


| EXERCISE-| | UNSOLVED PROBLEMS 


Q.1 


Q.2 


Q.3 


Q.4 


Q.5 


Q.6 


Q.7 


Q.8 


Q.9 


Write the coefficient of : 
(i) x? in 3x3 - 5x? + 7 
(ii) xy in 8 xyz 

(iii) -y in 2y2 - бу + 2 
(iv) x9 in Зх + 7 


Find which of the following algebraic expression 
is a polynomial. 
(i) 3x? - 5x 


(ii) Jy -8 


m 1 

(ii) x + m 

(iv) z^ - 35 +8 

Find the degree of the polynomial : 

(i) 5x? - 6x3 + 8x7 + 6x? 

(ii) 2y12  3y19 - y15 +y +3 

(iii) x (iv) 8 

Write the coefficient of x? in each of the following : 
(i) 2+ х2+х (ii) 5 - x? + x3 


(iv) 4/5 x-1 


1 
— 2 
Ш) —X* + X 
( ) 2 


Classify the following as linear, quadratic and 


cubic polynomials : 


(i) x2 + x (ii) x - x3 
(iii) 1 +x (iv) 3t 
(v) r? (vi) 7x3 
(vii) y + у2+ 5 (viii) 3xyz 


Find q(0), q(1) and q(2) for each of the 
following polynomials : 

(i) q(x) = х2 + Зх 

(il) ду) = 2 + y + 2y? - 5? 

(iii) q(t) 2 t? 


Check whether O and 3 are zeroes of the 
polynomial x? - 3x. 


Show that 3 is a zero of the polynomial 
x3 - 8x? + 8x + 21. 


Which of the number 1, -1, and - З are zeroes 
of the polynomial 2x^ + 9x3 + 11x? + 4x - 6. 


Q.10 


Q.11 


Q.12 


Q.13 


Q.14 


Q.15 


Q.16 


Q.17 


Verify whether the indicated numbers are 
zeroes (roots) of the polynomial corresponding 


to them in the following cases: 


(i) p(x) = 3х+1,х=- = 
(ii) p(x) = (х + 1) (x - 2), x = -1,2 


(її) p(x) 2 x2, x 20 


(iv) р(х) = & + m, x = - 


ss 


(v) p(x) = 2x +1,x= 5 


Find the zero of the polynomial in each of the 
following cases : 

(i) р(х) =х+ 5 

(ii) р(х) = 2х + 5 

(iii) р(х) = 3x - 2 


Find the integral zeroes of the polynomial 
х3 + х2 + х - 3. 


Find the zeroes of the quadratic polynomial 
6x? - 13x + 6 and verify the relation between 


the zeroes and its coefficients. 


Find the zeroes of the quadratic polynomial 
4x? - 9 and verify the relation between the 


zeroes and its coefficients. 


Find the remainder when 4х3 - 3x? + 2x - 4 is 
divided by : 


(сухі 


(a)x-1 2 


(b)x +2 


Find the remainder when the polynomial f(x) 
= 2x4 - 6х3 + 2x2 - x + 2 is divided by x + 2. 


If the polynomials ax? + 4x? + 3x - 4 and 
x3 - 4x + a leave the same remainder when 


divided by (x - 3), find the value of a. 
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Q.18 


Q.19 


Q.20 


Q.21 


Q.22 


Q.23 


Q.24 


Q.25 


Q.26 


Q.27 


Q.28 


Let В, and R, are the remainder when the 
polynomials x? + 2x? - Бах - 7 and x? + ax? - 
12x + б are divided by x + 1 and x - 2 


respectively. If 2R, + R, = 6, find the value of a. 


If f(x) = х - 28 + 3x2 – ax + bis a polynomial 
such that when it is divided by x - 1 and x +1, 
the remainder are respectivley 5 and 19. 
Determine the remainder when f(x) is divided 
by (x - 2). 


Using factor theorem, factorize the polynomial 
x? - 6x? + 11x - 6. 


Using factor theorem, factorize the polynomial 
x^ + x3 - 7х2 - X + 6. 


Factorize, 2x* + x3 - 14x? - 19x - 6. 


The coefficient of x? in 
(px? + 4x +r) x (4x2 = Зах - 5) is .......... 
The value of 

{x+(y-z)}2 - {y-(z+x)}2 + {z -(х +y)}? 
when х = 1, у = - 2, с = З is 


5m? - 4m -2 7 
ден e then the value of m 


5m? —4m 


abx? + (a? - b2)x - ab when expressed in 
linear factors is equal to ............ 
х2(у - 2) + y? (2-х) + z? (x-y) = М (x-y) 
(y-z) (z-x), then N must have the value 


4х2-2рх + ab - a? when expressed in linear 
factors is equal to 


(Write True or False Q.29 to 36) 


Q.29 


Q.30 


Q.31 


Q.32 


When 14 x3 - 3x? + 4x + 2 is divided by 
2x-1, the remainder is 5. 


4x? - 8x + 15 is exactly divisible by 2x-1. 


x? - 5x + 6 cannot be written as a product 
of two linear factors. 


x3 - Зх2у+ 3xy?-y? is exactly divisible by 
X -y. 


Q.33 


Q.34 


Q.35 


Q.36 


Q.37 


Q.38 


Q.39 


Q.40 


Q.41 


Q.42 


Q.43 


Q.44 


Q.45 


Q.46 


Q.47 


Q.48 


Q.49 


0.50 
0.51 


(2а + b)? - (2b + а)? = 
an identity 


3 (a? - b?) is 


9+ 44/5 and 9 - 44/5 are reciprocal numbers. 


(х2 + 1)^ = (x4 - 6x? + 1)? + 16 (x3-x)? 
is an identity. 


3x + [4x - {3x+ (4x-5)+3} - 5x] is 
independent of x. 


Factorize the following expression : 
6х2 - 5x - 6 


Factorize each of the following expressions 

(i) J3x? + 11x + 645 

(ii) 43 x2 + 5x - 243 

(iii) 7 V2 x2 - 10 x - 42 

Factorize the following by splitting the middle 
1 

term : a - 2x - 9 


Factorize the following trinomial by splitting 
the middle term : 8a? - 2a?b - 15 ab? 


Factorize each of the following expressions 
by splitting the middle term : 

(i) 9(x - 2y)? - 4(x - ду) - 13 

(ii) 2(x + y)? - 9(х + y) - 5 

(їй) 8(a + 1)? + 2 (a + 1) (b + 2) - 15(b + 2? 


Factorize : (x - y)? + (y - 2)3 + (z - x? 

Factorize : (a?-b?)? + (b?-c?)*4 (c?-a?)3 
X id sd md o. md 

Simplify : (a^ b^) *(b^-c^) +(c* -a^) 


(a - b)? (b - c)? +(c-a)? 


Find the value of x? - 8y? - 36 xy - 216, 
when x = 2y + 6. 


Factorize 27x? + 64 y? 
Factorize a? + 3a?b + 3ab? + b? - 8 


Factorize : a? - 0.216 


Factorize : (i) (x+ 1)3- (х-1)3 
(ii) 8(x + y)? - 27 (x-y)? 
Factorize : (i) x9 - уб (ii) x12 - y12 
Prove that : 

0.87 x 0.87 x 0.87 +0.13x 0.13 х 0.13 Е 


0.87 x 0.87 0.87х0.13+0.13х0.13 
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Q.52 


Q.53 


Q.54 


Q.55 


Q.56 


Q.57 


Q.58 


Q.59 


Q.60 


Q.61 


Q.62 


Q.63 


Q.64 


Q.65 


Factorize : 8х3 + 27y3+ 23 - 18 xyz 
Factorize : 

(a+b)? + (b+c)3+ (cca)? - З(а+ b) (b«c) 
(cca) 


Resolve a? - b? + 1 + 3ab into factors 
Factorize : 242 a3+ 8b3 - 27c? + 1842 abc 


Prove that : 
a? + b? + c? -3abc 

1 
- 5 (atb+c) {(a-b)2 + (b-c)? + (c-a)?) 
Find the remainder when 4x3 - 3x? + 2x - 
4 is divided by 


(a)x-1 (вух +2 (Qx* 5 


Determine the remainder when the polynomial 
p(x) = x* - 3x2 + 2x + 1 is divided 
by x - 1. 


Find the remainder when the polynomial 
f(x) = 2x* - 6x3+ 2х2 - x + 2 is divided by 
х +2 


Find the remainder when 

p(x) = 4x3 - 12x? + 14x - 3 is divided by 
1 

G00 = ee 

If the polynomials ax? + 4x2 + 3x - 4 


and x3-4x + a leave the same remainder 
when divided by (x-3), find the value of a. 


Let К; and R, are the remainders when the 
polynomials x3 + 2x2 -5ax-7 and 

x3 + ax? - 12x + 6 are divided by x + 1 and 
x - 2 respectively. If 2R, + R, = 6, find the 
value of a. 


Use the factor theorem to determine whether 
X - 1 is a factor of 

(a) x3 + 8х2 - 7x - 2 

(b) 242 х3 + 5 (2 х2 - 742 

(с) 8х4 + 12x3 - 18x + 14 


Factorize each of the following expression, 
given that ; 
x3 + 13 x? + 32 x + 20. (x+2) is a factor. 


Factorize ; 
x3 - 23 x? + 142 x - 120 


Q.66 


Q.67 


Q.68 


Q.69 


Q.70 


Q.71 


Q.72 


Q.73 


Q.74 


Q.75 


Q.76 


Q.77 


Q.78 


Q.79 


Q.80 


Q.81 


Q.82 


POLYNOMIALS 


Show that (x - 3) is a factor of the 
polynomial x? - 3x? + 4x - 12 


Show that (x - 1) is a factor of x10 - 1 and 
also of xi! - 1. 


Show that x + 1 and 2x - 3 are factors of 
2x3 - 9х2 + x + 12. 


Find the value of k, if x + 3 is a factor of 
3x2 + kx + 6. 


If ax? + bx? + x - 6 has x + 2 as a factor 
and leaves a remainder 4 when divided by 
(x - 2), find the values of a and b. 


If both x - 2 and x - 
px? + 5x + г, show that р = г. 


1 
5 are factors of 


If x2 - 1 is a factor of ах? + bx3 + cx? + 
dx + e, show thata+ct+e=b+d=0. 


Using factor theorem, show that a - b, b - 
c and c - a are the factors of a(b2 - c?) 
+ b(c? - a?) + c(a? - b?). 


Factorize х2 +4 + 9 22 + 4x - 6 xz - 12z 


Using factor theorem, factorize the 
polynomial x? - 6x? + 11 x - 6. 


Using factor theorem, factorize the 
polynomial x^ + x3 - 7х2-х + 
Factorize, 2х4 +x? - 14х2-19х - 6 


Factorize, 923 - 2722 - 100 z+ 300, if it 
is given that (3z+10) is a factor of it. 


Simplify : 4x -2 3 (00 8x43 
x?-x-2 2x? - 7x +6 2x? -x-3 
Establish the identity 
6x? +11x -8 
deg 0c т 


5, find the value of 


un 
If I х+— = 
i X 


3,1 2,1 
i -5)- 5 | e. 5 


Find the value of the polynomial 5x - 4x? + 
3 at: (i) х= 0 (ii) x = -1 
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POLYNOMIALS 


Q.83 Find the zero of the polynomial in each of 


the following cases : 


(i) р(х) = х +5 
(ii) р(х) = 2х + 5 
(iii) p(x) = 3x - 2 


ANSWER KEY 


1. 


(i) —5 (ii) 8z (iii) 6 (iv) Since x? = 1, 
Therefore Зх + 7 = Зх + 7х0 = coefficient of 
x? is 7. 

(i) polynomial (ii) not a polynomial 

(iii) not a polynomial (ім) not a polynomial. 

(i) 7 (ii) 15 (iii) 1 (iv) 0 

(i) 1 (ii) -1 (iii) : (iv) 0 

(i) quadratic polynomial (ii) cubic polynomial 
(iii) linear polynomial (iv) linear polynomial 

(v) quadratic polynomial (vi) cubic polynomial 
(vii) quadratic polynomial (viii)cubic polynomial. 
(i) 0,4,10 (ii) 2,0, -28 (iii) 0, 1, 8 

Yes, 0 and З are both zeroes of the polynomial 
x? - 3x 

1 and -1 are not zeroes of f(x) whereas -3 isa 
zero of f(x) 

(i) Yes, (ii) Yes, (iii) Yes, (iv) Yes, (v) No 


. sy о nu. 2 

(i) -5 (ii) 5 (iii) 3 12. 1 

2 3 3 3 
3 and 2 14. ;and-7. 


(ay = 1 (b) = 52 (С) m 16. 92 


-1 18. 

(x-1)(x-2)(x-3) 
(х - 1) (x + 1) (x-2) (x + 3) 
(x + 1) (x + 2) (x - 3) (2x + 1) 


a-2 19. 10 


-5p - 124 + 4r 

-4 25. 2/5 

(bx + a) (ax - b) 27. N = -1 

(2x - a) (2x - b + a) 29. True 
False 31. False 32. True 
True 34. True 35. True 
False 37. (2x - 3) (3x + 2) 


(i) (43x + 2) (x + 343) 
(ii) («Зх + 2) (4x - 43) 
(iii) (х= 42) (72 х+4) 


39. 


40. 
41. 


42. 
43. 
44. 
46. 
47. 
48. 
49. 
50. 


51. 
52. 
53. 
54. 
55. 


56. 


57. 


58. 


61. 
63. 
64. 
65. 
66. 
68. 
71. 
74. 
75. 
76. 
77. 
78. 


79. 
82. 


83. 


(x-9) (Zx) 
a (2a - 3 b) (4a + 5b) 


(i) (x - 2y + 1) (9x - 18y - 13) 

(ii) (x + y - 5) (2x + ду + 1). 

(iii) (2a + 3b + 8) (4a - 5b - 6) 

3 (x-y)(y - 2)(2-х) 

3(a+b) (b+c) (с+а) (a-b) (b-c) (c-a) 

(a + b) (b + c) (с + a) 45. 0 

(Зх + 4y) (9x? - 12 xy + 16y?) 

(a + b- 2) (a2 + 2ab + b? +2a + 2b +4) 
(a-0.6) (a2 + 0.6 a + 0.36) 

(i) 2 (3x2+1) (ii) (-x + 5y) (-x2 - 2xy + 11 y?) 
(i) (x+y) (x-y)G?-xy* y?) G2 +xy+y?) 

(ii) (x-y) (х+у)(х2+у2) (х4+у4-х2у2) 

1 

(2x+3y+z){(4x2 + 9у2 + 22 -бху - Зух -2zx} 
2(a-b-c) (a? + b? + c? -ab-bc -ca) 
(a-b+1) (a? + b? + ab -a+b+1) 

(42 a + 2b - Зс) (2a? + 4b? + 9c? -242 ab 
+ 6bc + 342 ас) 


TE зас) ((a - b)? + (b-c)? + (c-a)?} 
(a)- 1 (b) - 52 (c) = 


1 
p(1) = 159.92 60. p |5)= : 


-1 62. a-2 
(a) yes (b) yes (c) no 
(x+2) (x + 10) (x + 1) 
(x- 1) (x-10) (x- 12) 
x3 - 3x? + 4x - 12. 67. yes 
yes 69. 11 70. 2. 
p=r 72. 0 
(x + 2 - 3z) (x + 2 - 3z) 
(x- 1) (x - 2) (x-3) 
(x-1) (x +1) (x-2) (x43) 
(x + 1) (x + 2) (x - 3) (2х+1) 
(3z + 10) (3z-10) (z-3) 
15 
(x - 2)(х +1) (2x -3) 
(i) 3 (10-6 


81. 0 


- 2 
(i) -5 (ii) 2 Gi) З 


зі Ф О Shrivastava Classes, 0-27, Near JVTS Garden,Chattarpur Extension 
2 New Delhi - 110074 39 
9810934436 , 8076575278 , 8700391727 


FACTORIZE EACH OF THE FOLLOWING 


EXPRESSIONS 
Q.1 x?- x - 42. Q.2 1+ 2x + х2. 
О.З 6-5y- y?. 0.4 x?- дах + 18а2. 
0.5 a2+46a+ 205. 0.6 К - 26k + 133. 
Q.7 ab + ac - b? - bc.Q.8 2ху-х+2- 27у. 
Q.9 100 - 9p?. Q.10. p^ - 81q*. 
Q.11 Dx + 2x - 15. 
0.12 7.7 x2 -10x-4 /5. 
Q.13 бху + 6 - 9y - 4x. 
Q.14 1 - 256x*. 
Q.15 xt- (2y - 32)2. 
Q.16 (2а + 1)? - 9b*. 
0.17 24/3») - 125уз. 
p 
Q.18 125 à) + =. 
Q.19 a5x^ - айхб. 
Q.20 If one of the factors of x? + x - 20 is (x + 5), 
find other factor. 
Q.21 Find the positive squares root of 36x? + 60x 
+ 25. 
0.22 Simplify: 
(i) J2a? +2V6ab+3b2 (li) 4/2 х2 + Зх + ya. 
0.23 Factorise : 5(а + 2b)? - 7(а + 2b) + 2. 
Q.24 Factorise : 125(x - у)? + (5y - 3z)3 + (32 - 5x}. 
0.25 Factorise : 27x? + y? + z? - 9xyz. 
Q.26 Find the product : (i) (x + 2) (x + 9) 
(ii) (x + 8) (x - 2) (iii) (2 - 3) (z - 5) 
(iv) (22 + 4) (22 - 5) 
Q.27 Evaluate the following : (i) 103 x 105 
(ii) 98 x 99 (iii) 104 x 95 
Q.28 Write : 2, ы) іп expand form. 
Q.29 Write : [x-2y} is expand form. 


Q.30 


Q.31 
Q.32 


Q.33 


Q.34 


Q.35 
Q.36 


Q.37 


Q.38 


Q.39 


Q.40 


Q.41 
Q.42 
Q.43 


Q.44 


Q.45 


Q.46 


Q.47 


POLYNOMIALS 


| EXERCISE - II | SCHOOL EXAM/BOARD 


Write the expansions of each of the following : 
(i) (9x + 2y + 2)2 (ii) (Зх - ду - 2)2 
Simplify : (2a + b + c + (2a - b - cy? 
Write the expansion of the following : 

(i) (2х + Зу)? (ii) (р - yz)’. 

Find the value of 27x? + 8y? if Зх + 2y = 20 


14 
and xy = 9" 


Find the value of a? - 27b? if a - 3b = - 6 
and ab = - 10. 


(i) (101)? (ii) (399)3. 
Find the product of following : 

(i) (x + 3) (x? - Зх + 9) 

(ii) (ba - 3b) (25a? + 15ab + 9b?) 
Factorize : 

(i) 1 - 2723 
(iii) xy? + 729х* 
Ifx + y + z = 8 and ху + yz + zx = 20, find 
the value of x? + y? + z? - 3xyz. 


Ifa + b + c = 9 and a? + b? + c? = 35, 
find the value of a? + b? + c? - 3abc. 


Evaluate : 


(ii) 250x3 - 16y3 


Ifp+q+r= 1 апара + qr + pr = -1 and 
pqr = -1, find the value of p? + q? + r3. 
(x - y) + (y - z} + (z - x)’. 
Find the value of : (25)? - (29)? + (4). 

With out actual division, prove that a^ + 2a? - 
2a? + 2a - 3 is exactly divisible a2 + 2a - 3. 


Factorize : 


If (x + 1) and (x - 1) are the factors of 
mx? + x? - 2x + n, find the value of m and п. 
The polynomials kx? + 3x? - З and 2х3 - 5x + k 
when divided by (x - 4) leave the same 
remainder or in each case. Find the value of k. 
What must be added to x? - 3x? - 12x + 19 
so that result is exactly divisible by x? + x - 6? 
What must be subtrated from x? - 6x? - 15x 
+ 80 so that result is exactly divisible by 
x? -x- 12? 
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POLYNOMIALS 


Q.48 


Q.49 


Q.50 
Q.51 


Q.52 
Q.53 


Q.54 


Q.55 


Q.56 


Q.57 


Q.58 


Using factor theorem, factorise the polynomial 
x^ - 2x3 - 7х2 + 8x + 12. 

Let A and B are the remainders when the 
polynomial y? + 2y? - 5ay - 7 and y? + ay? 
- 12y + б are divided by y + 1 andy - 2 
respectively. If 2A + B = 6, find the value of a. 
Simplify : (a + b)? + (a - b)? + 6a(a? - b?). 
Show that if a + b is not zero, then the equation 
a(x - a) = 2ab - b(x - b) has a solution 
х= а + Б. 

Show that if 2(а? + b?) = (а + Б)2, then a = b. 
Find the value of : 

(i) x3 + y? - 12ху + 64 whenx+y=-4 
(ii) x3 - 8y? - Збху - 216 when х = ду + 6. 
(iii) (x - а)? + (x - БУ + (х - c} - 3(х - а) 
(x - Б) (x - с) when a + b + c = Зх. 


1 
Prove that a? + b? + c? - 3abc = 5 (а tb 


+ c) Ка - b)? + (b - c)? + (c - ay?] 
Prove that (a + b)? + (b + c)? + (c + a)? 
- 3(a + b) (b + с) (c + a) = 2(а? + b? + 
c? - 3abc) 

If x? - 1 is a factor of ax^ + bx? + cx? + 
dx + e, show thata++-c+e=b+d=0. 
Using factor theorem, show that (x + y), (y + 
z) and (z + x) are the factors of (x + y - 2)3 
- (x3 + y? + 23), 

If (3x 1)? знах а + a,x? + ajx + 
ag, then find the value of a, +3a, + 9a, + 
27a, + 81a. 


ANSWER KEY 


[(x + 6) (x - 7)] 2 [x + 1)7] 

(y- 1) (v + 6) 4. (x - 6a) (x - 3a) 
(a * 41) (a 5) 6. (k - 7) (k - 19) 
(a - b) (b +c) 8 (x - z) (2y - 1) 


(10 - 3p) (10 + 3p) 
(p + 39) (p - 34) (р? + 994°) 


= (х 15) (x - 5) 


12. 


14. 
15. 
16. 


17. 


18. 
19. 
21. 
22. 


23. 
24. 
25. 
26. 


27. 


28. 


29. 


(x - 42) U J2x * 4) 13. (3y - 2) (2x - 3) 
(1 - 4x) (1 + 4x) (1 + 16x?) 
(x? - 2y + 3z) (x? + 2y - 32) 


(2a + 1 - ЗЬ?) (2a + 1 + 3b?) 
(2 J3 x - 5y) (12x? + 10 3 xy + 25у?) 


2 
(5a + 2) (25а - Lab 7) 


ах'(а-х)(а-х) 20. 


(6x + 5) 


(i) (2a + V3 b), (ii) (V2 x + 1) (x + у) 
(5a + 10b - 2) (a+ 2b - 1) 

3(5x - 5y) (5y - 32) (32 - 5x) 

(Зх + у + 2) (9х2 + y? + Z2 - Зху - yz - 3xz) 
(i) x? + 11x + 18, (ii) x? + 6x - 16, (iii) z - 8z + 5, 
(iv) 22 - z? - 20 

(i) 10815, (ii) 9702, (iii) 9880 


(x - 4) 


Axy 8 
-—— Ay | 
E diis mS 


(i) 81x? + 4y? + 22 + 36xy + Ayz + 18zx, (ii) 9x? 
+ 4y? + z? - 12xy + 4yz - 6xz 

[8a? + 2b? + 2c? + 4bc] 

(i) 8x3 + 27y? + 36x’y + 54ху?, (ii) p? - y?z? - 
3p?yz + 3py?z 

[7440] 

[324] 

(i) 1030301, (ii) 63521199 

(i) x + 27, (ii) [125a? - 27b?] 

(i) (1 - 3z) (1 + 3z + 922), (ii) 2(5х - 2y) (25x? 
+ 10xy + 4y?), (iii) x(y + 9x) (y? + 81x - 9xy) 
[32] 39. [108] 

[1] 

[3x - y) (у - 2(z- x)] 


[-8700] 44. [т = 2, п = -1] 
[k= 1] 46. [2x + 5] 

[4x - 4] 

(x + 1) (x + 2) (x - 2) (x-3) 

[a 2 2] 50. 8a? 

(00 (ii)O (iii)O 58. [0] 
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Q.1 


Q.2 


Q.3 


Q.4 


Q.5 


Q.6 


Q.7 


Q.8 


Q.9 


Q.10 


Ifx 1 =a+bandx- + -a-bthen 
(A) ab = 1 (B)a=b 
(C) ab = 2 (D)a+b=0 


What must be added to x? + 3x - 8 to get 
Зх +x? +6? 

(A) 2x3 + x? - 3x + 14 (B) 2x? + x? + 14 
(C) 2x3 + x? - 6x - 14 (D) None of these 


2 
If (а+1) = b then a? + 4 is equal to 


3 
2 


(A) b? (B) b 


моо 


3 1 


А 
(C) b? -3b? (D) b? +362 


The product of two factors with unlike signs is 


(A) positive (B) negative 
(C) cannot be determined 
(D) none of these 


Subtract x? - xy? + 5x?y - y? 

from -y? - 6x?y - xy? + x3. 

(A) 2y? - 8x2y + 3xy? - 2x3 

(B) 2y? - 2xy? - x?y - 2y? 

(C) -11x2y (D) none of these 


The real factors of x? + 4 are 
(А) (x? + 2) (x? - 2) (B)Gx-2)(x-2) 
(C) does not exist (D) none of these 


What must be subtracted from x? - 3x? + 5х - 1 
to get 2x? + x? - 4x +2? 

(A) 28 + 4x2 - 9x + 3 (В) x? + 4х2 - 9х +3 
(С) x3 - 4х2 + 9x - 3 (D) 589 - 4х2 + 9x - З 


The factors of x^ + y^ + x?y? are 
(A) (х2 + y?) (x2 + y? - xy) 

(B) (x? + y?) (x? - y?) 

(C) (x? + y? + xy) (x? + y? ~ xy) 
(D) factorization is not possible 


The factors of 15x? - 26x + 8 are 
(A) (Зх - 4) (5x + 2) (В) (3x - 4) (5x - 2) 
(С) (Зх + 4) (5x- 2) (0) (Зх +4) (5x + 2) 


One of the factors of 

a? (b - c? + b? (c- a)? + c (a-b)? is 
(A)a-b (B)b-c 
(C)c-a (D) all the above 


Q.11 


Q.12 


Q.13 


Q.14 


Q.15 


Q.16 


Q.17 


Q.18 


Q.19 


Q.20 


Q.21 


Q.22 


POLYNOMIALS 


| EXERCISE - ПІ | OLYMPIAD QUESTIONS 


One of the factors of a? + 8b? - 64c? + 24abc is 
(A) a + 2b - 4c (B) a - 2b + 4c 
(C) a + 2b + 4c (D) a - 2b - 4c 


Divide (-56 mnp?) by (7 mnp). 
(A)-8p (B)8mnp (C)8p 


The product of (x? + Зх + 5) and (x? - 1) is 
(A) x* + 3x3 - 4х2 - Зх - 5 

(B) x^ + 3x3 + 4x? - Зх - 5 

(C) x^ + 33 + 4х2 + Зх - 5 

(D) none of these 


(D) None 


If quotient = 3x? - 2x + 1, remainder = 2x - 5 
and divisor = x + 2 then the dividend is 

(A) 3x3 - 4x2+x-3 (В) 3х3 - 4х2 - х + З 
(С) 3x3 + 4x2 -x +3 (Р) 3x? + 4х2-х- 3 


If (x - 2) is one factor of x? + ax - 6 = 0 and 
x? – 9x + b = 0 then a + b = | 
(А)15 | | (B)13 | | (С 11 (D)10 


Factors of х? - Зх? + Зх + 7 
(A) (x + 1) (x? - 4x + 7) 
(B) (x - 1) (х2 + 4x + 7) 
(C) (x + 1) (x? + 4x + 7) 
(D) (x - 1) (x? - 4x + 7) 


The value of (a + b)? + (a - b)? + 6a(a? - b?) 
(А) баз  (B)8a?  (C)1083 (D)12a? 


Factorise x? + 3J2x +4 

(A) (x + 242) (x + 42) (B) (x + 242) (x - V2) 
(C) (x - 242) (x + 42) (D) (x + 242) (x - V2) 
The remainder obtained when tê + 3t? + 10 is 
divided by t? + 1 is 


(A) €? - 11 
(C) 3t? + 11 


(В) t?- 1 
(D) none 


The value of the product (3x? - 5x + 6) 
and (-8x?) when x = 0 is 

1 
(А) 5 (B)2 


(C) 1 (D) 0 


The product of x?y and 7 is equal to the 


quotient obtained when x? is divided by 


(0 (B1 (Ox (i 


If (3x - 4) (5x + 7) = 15x? - ax - 28 then 
а= ts 
(A) 1 (B) -1 


(C) -2 (D) none 
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Q.23 


Q.24 


Q.25 


Q.26 


Q.27 


Q.28 


Q.29 


Q.30 


Q.31 


Q.32 


Q.33 


One of the factors of x* + 4 is 
(A) x2 +2 (В) х2- 2х +2 
(С) х2- 2 (0) попе of these 


Which of the following expressions is а 
polynomial ? 


й 
(A) 3x? - 4x +3 (B) 4x? - 3Jx +5 


3 


(С) Зх2у -2xy + 5x4 (р) 2х + ~ 1 


The degree of the polynomial 5x? - 6x?y + 4y? - 8 
is 

(A) 3 
(C) 2 


(B) 4 
(D) can't be determined 


The factors of x^ + 2x? + 9 is 
(A) (х2 - 2x + 3) (x? + 2x + 3) 
(В) (x? + 3) (x? - 3) 

(C) factorization is not possible 
(D) none of these 


For x? + 2x + 5 to be a factor of x^ + px? + q, 
the values of p and q must be 
(A)-2,5 (В) 5, 25 (С) 10, 20 (D)6,25 


The factors of x? + xy - 2х2 - 2yz аге 
(A) (x - у) (x + 22) (В) (x + y) (x - 22) 
(C) (x - y) (x - 22) (0) (x + y) (x + 22) 


x? - x is having 
(A) 5 factors 
(C) 2 factors 
(D) cannot be determined 


(B) 4 factors 


2 2, 
The factors of оту аге 


9 
оо (08-0) ecu 
(C) EIER (D) none of these 


The factors of 1 - p? are 
(A) (1 - p) (1 +p +p?) 
(В) (1 + р) (1 - p- р?) 
(C) (1 + p) (1 + p?) 

(D) (1 + p) (1 - p?) 


The value of 


0.76 x 0.76 x0.76 +0.24 х 0.24 x0.24 . 
0.76 x 0.76 - 0.76 x 0.24 +0.24 x 0.24 
(А) 0.52 (B)1 (С) 0.01 (0)0.1 
The factors of a? + b - ab – а are 

(A) (a - 1) (a - b) (B) (a + 1) (a — b) 
(C) (a - 1) (a + b) (D) (a + b) (a - b) 


Q.34 


Q.35 


Q.36 


Q.37 


Q.38 


Q.39 


Q.40 


Q.41 


Q.42 


Q.43 


One of factors of x? t 2-2x- 2 is 
1 


(A) x- > 


1 
x (B)x* 7-1 


A 
x? 


1 


(C)x+ = (D) x? + 


If the factors of a? + b? + 2(ab + bc + ca) are 
(a+ b + m) and (a + b + nc), then the value of 
т піз 
(А) 0 (В) 2 


(C) 4 (0)6 


If (x? + Зх + 5) (x? - Зх + 5) = т? - п?, them 


m= 

(A) x? - 3x (B) 3x (C)x?- 5 (р) попе 
One of the factors of 

(a? - b?) (c? - d?) - 4abcd is 

(A) (ac - bd + bc + ad) 

(B) ac - bd + bc - ad 

(C) cannot be determined 

(D) none of these 


The factors of 3х2 + 11x + 643 are 
(A) (x - 343) («Зх + 2) 
(B) (x - 343) (J3x - 2) 
(C) (x + 348) (/Зх - 2) 
(D) (x + 343) (Зх + 2) 


The difference of the degree of the polynomials 
3x?y? + 5xy? - xê and 330 - 4х? + 2 is 
(A) 2 (B)3 (C) 1 (D) none 


What must be added to x? + 5x - 6 to get 
xX?-x^-3x-2? 

(A)x3-2x?-2x-4 (B)x?+2x?-2x+4 
(С) x? - 2х2- 2х +4 (D)none 


What must be subtracted from x* + 2x? - 3x + 7 
to get x? +x*+x-1? 

(A) x* - x3 + х? – 4х + 8 

(В) x? + х2 - 4х + 8 

(С) x* - x3 + x? + 4х – 8 

(D) x^ - x3 - x? + 4х – 8 


One of the factors of x” + xy? is 
(A) x? + y? (B) x 
(C) either A or B (D) neither A nor B 


Factors of x? + х2 +x + 1 
(A) (x + 1) (x2?- 1) (В) е1) Ge + 1) 
(C) (x - 1) (x? - 1) (D) (x+ 1) (x? + 1) 
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Q.44 


Q.45 


Q.46 


Q.47 


Q.48 


Q.49 


Q.50 


Q.51 


Q.52 


Q.53 


Q.54 


Factors of x? + (a + b + с)х + ab + bc 

(A) (x + a) (x + b + c)(B)(x+a)(x+a+c©c) 

(C) (x + b) (x +a+c)(D) (x +b) (x +b+ Cc) 

Factorise x!2 - yt? 

(A) (x = y) (х2 + ху + y?) (x + у) (x? - ху + y?) 
(x? + y?) DC - x?y? у б) 

(B) (x + y) (x? - xy + y?) (xt y (x? - xy + y) 
(x2 + y?) OF - x?y? + yf) 

(C) (x + y) (x? + xy - y?) (x + y) (x? - xy + y?) 
OF + y?) (x4 - x?y? + y4) 

(D) (x - y) (x? - xy + y?) (x + y) (x? - ху + y?) 
(x? + y?) (x4 - x?y? + y4) 


Ifx +y +z = О then x? + y? + 23 is 


(A) xyz (B)2xyz (C)3xyz (0) zero 
2 2 2 
Ifa + b+ с = 0, evalute a b,c 
bc ca ab 
(A) 1 (B) 2 (C)3 (D)4 


A factor of x? - 1 is 
(A)x-1 
(C) either A or B 


(В) x2+x4+1 
(D) none of these 


The product of xy by 2x: is 


(В) x?yz 
(D) none of these 


(A) 4 
(C) x?yz 


ez 


Divide 8x?y? - 6xy? + 10 x?y? by 2xy. 
(A) 4ху -3y + 5ху2 (В) 4ху + Зу - 5xy? 
(С) 8xy + Зу - 5ху2 (D) 4xy - Зу - 5xy? 


Factors of ab + bc + ax + cx 
(A) (a - су (x * b) (B) (a - c) (x - b) 
(C) (a + b) (x + с) (D) (x +a) (a +b) 


Factors of 20a? - 45 
(A) 5(3 - 2a) (3 + 2a) (B) 5(2a + 3) (2a - 3) 
(C) 3(5 + 2a) (5 - 2a) (D) 3(2a + 5) (2a - 5) 


Resolve into factors. 6x? - 24xy? - Зх?у + 12у? 
(A) 3(2x - y) (x * 2y) (x - 2y) 

(B) 3(2x - y) (x * y) (x * 2y) 

(C) 3(2x - y) (x - 2y) (x * y) 

(D) 3(2x * y) (x - y) (x * 2y) 


If the polynomials 2x? + ax? + 3x - 5 
and x? + x? - 4х + a leave the same remainder 
when divided by x - 2 then the value of a is 


(Hint : Substitute x = 2 in both polynomials 
and equate.) 

3 3 13 3 
(A) 13 (В) az (© - а (0) -38 


9.55 


9.56 


0.57 


0.58 


9.59 


9.60 


0.61 


9.62 


9.63 


0.64 


9.65 
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If R, and R ale remainder when x? + 2x? -5ax-7 
and x? + ax? - 12x + 6 are divided by x + 1 and 
x-2andif 2R, + R, = 6 then the value of a is 
(A) 1 (B) 2 (C) 3 (D)4 


If x2- 1 is a factor of ах“ + bx? + cx? + dx +e 
then the condition is 

(A)at+c+e=b+d (B)a-c-e=b-d 

(C)hat+c-e=b-d (D)a+c+e=d-b 


Factorise 1 - x + x? - x? 
(А) (1 +x) (1- х2) (В) (1-х) (1 + x?) 
(C) (1-x)(1-x?) (D)(1+x)(1 +x?) 


Factorise 49y? - 14y + 1 - 25x? 
(A) (7y - 1 + 5x) (7y - 1 - 5x) 
(B) (5y - 1 + 7x) (5x - 1 - 7x) 
(C) (7y - 1 + 5x) (7y - 1 + 5x) 
(D) (5x + 7y - 1) (5x + 7y + 1) 


1 1 1 1 
The value of 22.48.1618 .(256)? is equal to 
(A) 1 (B) 2 (C) 4 (D)8 
Factors of x - 8xy? 
(A) x(1 - 2y) (1 + 2y + 4y?) 
(B) x(1 + 2y) (1 + ду + 4y?) 
(C) x(1 - 2y) (1 - 2y + 4y?) 
(D) x(1 + 2y) (1 - 2y + 4y?) 


Factors of (m - n)? - 8m? 
(A) (т -nf + Am} (т -п) - т) 
(В) (т -п) my Ц(т- а)! +(m?)} 


(C) т sh) = 2m}{(m -п) +(m-n?)2m +4m?)} 
(D) none of those 


1 1 1 
If a? +b? - с? = O then the value of (a+ b - c)? is 
(A)2ab  (B)2bc  (C)4ab  (D)4ac 


Factorise a?* - b? 
(A) (ах + Бх) (ах - Бх) (В) (ах - by? 


(C) (ах + b*) (a? - b2)(D) (ах - b*) (a? + b?) 
_ a- b-c _ с-а 
If x spi вої? m then the 
(14x)(1+y)(1+Z) . 
value of (1=x)(1=y)(1—z) IS 
(A) abc (B) a?b?c? (C) 1 (D) -1 
If 117 + 47 is divided by 15 then the remainder is 
(A) 0 (B)1 (C) 2 (D) -2 
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Q.66 


Q.67 


Q.68 


Q.69 


Q.70 


Q.71 


Q.72 


Q.73 


Q.74 


Q.75 


Q.76 


If 52" - 23" js divisible by 17 then the remainder is 


(A) 0 (B) 1 (C) -1 (D)2 

The value of 25x? + 16y? + 40xy at x = 1 and 
y=-lis 

(A) 81 (B) -49 (C) 1 (D) none 


Factorise 8a? - 2a? - 15ар? 
(A) (4a + 5b) (2a? - 3ab) 
(B) (4a - 5b) (2a2 - 3ab) 
(C) (4a - 5b) (2a? + Заб) 
(D) (4a + 5b) (2a? + 3ab) 


If p = (2 - a) then a? + бар + р? – 8 is 
(A) 0 (B) 1 (C) 2 (D) з 


The value of (x - a)? + (x - b)? + (x- c)? 
- 3(x - a) (x - Б) (х- с) whena+b+c= Зх 
(A) 3 (B) 2 (C) 1 (D) 0 


The remainder when P(x) = 4x* - Зх? - 2х2 +x - 7 
is divided by x - Lis 
(А)-7  (B)-6 (С)7 (0)6 
Factors of x? + 7x? + 14x + 8 

(A) (x - 1) (x - 2) (x - 4) 

(B) (x + 1) (x + 2) (x - 4) 

(C) (x * 1) (x - 2) (x - 4) 

(D) (x + 1) (x + 2) (x +4) 


f(x) = ax? + bx? + cx - 5 where a, b, c are 
constants. If £(-7) = 7 then f£(7) equals to 

[Hint : Find f(-x), and find the sum of f(-x) 
and £(x)] 
(A) -17 (B) -7 


(C) 14 (D) 21 


Factors of tx -3x+4 


(A) (1x-1]6« s 
(C) (x - 4) (x - 2) 


(B) (x - 4) (x-1) 
(D) (x - 4) (x - 1) 
Factorise (3 - 4y - 7y?)? - (4y + 1)? 

(A) (4 - 7y?) (2 - 8y - 7y?) 

(В) (7y? - 4) (2 - 8y - 7y?) 


(C) (4 - 7y?) (7y? * 8y - 2) 
(D) (7y? - 4) (7y? - 8y - 2) 


Factorise 343x? + y? 

(A) (Зх + y) (3х2 - J3xy + y?) 
(В) (Зх - y) (43x? + J3xy + y?) 
(C) (Зх + y) (3х2  J3xy + y?) 
(D) (Зх - у) (3x? - МЗху + y?) 


Q.77 


Q.78 


Q.79 


Q.80 


Q.81 


Q.82 


Q.83 


Q.84 


Q.85 


Q.86 


Q.87 


If 3x - 7y = 10 and xy = -1 then the value of 
9x? + 49y? is 

(A) 58 (B)142  (C)104 (D)-104 
Ifa - b + c = 10 and a? + b? + c? = 36 then 
ab + bc + ca = 

(A) 136 (B) 64 (C) 32 (D) 68 
If x - у = 4апа xy = 21 then x? - y? = 

(A) 361 (B) 316 (C)-188  (D)none 


Find the value of a if the polynomials 
2x? + ax? + 3x - 5 and x? + x? - 4x - a leave 
the same remainder when divided by x - 1. 

(A)a=-1 (В)а-1 (C)a-2 (D)a=-2 


The value of P if (x - 3) is a factor of 
p? - px? + 3px - pis 

(A)27 27 © 2; (р) - 
Factorise x? - 1 - 2a - а? 

(A) (x -a-1)(x+a-1) 

(В) (x +a +1) (х-а- 1) 

(С) (х+а+ 1) (х-а + 1) 

(0) (х-а+ 1) (х+а- 1) 


Factors of x^ - x? - 12 

(A) (x + 2) (x - 2) (x2 + 3) 
(В) (x + 3) (x - 3) (x2 + 2) 
(C) (x + 2) (x - 2) (x? - 3) 
(D) (x? + 2) (x? - 6) 


Is (x - 1) a factor of x? - 6x? + 11x - 6? 
(A) Yes (B) No 
(C) Can't say (D) None 


The remainder when p(x) = x* + 28 - 3х2 +x- 1 
is divided by x - 2 is 
(A) 21 (B)-21 (C)47 (D) -47 
The remainder when f(x) = 2x* - 6x? + 28 - x +2 
is divided by g(x) =x + 2 іѕ 

(A) 29 (8) -29 (С) 92 (0) -92 
What should be added to 8x? - 4x? + 2x + 7 so 
as to make the sum 10x? - 2x? + 7x + 20? 
(A) -2x3 + 2х2 + 5x + З 

(В) 2x3 + 2х2 + 5x +3 

(C) -2x3 - 2x? - 5x + 13 

(D) 2x3 + 2x? + 5x - 13 
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Q.88 


Q.89 


Q.90 


Q.91 


Q.92 


Q.93 


Q.94 


Q.95 


Q.96 


Q.97 


If p(x) = 4x3 - Зх? + 2x + 1, q(x) =X - х2 +х 4 1, 
r(x) = x? - 2x + 1 then the value of 

3p(x) + 7а(х) + r(x) is 

(A) 19x3 - 15x2 + 11x + 11 

(B) -19x3 - 15x2 + 11x - 11 

(C) 19x? - 15x? - 11x + 11 

(D) 1933 - 15x2 - 11x - 11 


The value of m if 2y? + my? + 1ly +m + 3 is 
exactly divisible by 2y - 1 is 
(A) 7 (B) -7 (C) 6 (D) -6 


The value of m if (x - 2) is a factor of 
2x9 - 5x? + 5x + m 


(A) -1 (B) 0 (C) 2 (D) -2 


If x? + y? + z? = 3xyz then the relation between 
x, y and zis 


(A)x+y+z=0 (B)x=y=zZz 
(C) either x +y +2 = 0 (ог)ӧ х= у= 2 
(D) neitherx + y + 2 = 0 погх = у =z 


The equality b? + 5 > 9b + 12 is satisfied if 
(A)b»9(o)b«1 (B)b»9(or)b«O 
(C)b-21i0(or)b-2-1(D)b»8(or)b«O 


ІО < a < 1, then the value of a + 1 is 


(A) greater than 2 
(C) greater than 4 


(B) less than 2 
(D) less than 4 


What is the zero of the binomial ax + b ? 


b -a -b 
(A) 0 (B) = (C) > ip 
If p(x, у) = а? - у? - ху and q(x, у) = -x° + y? 
+ 3xy then the value of 4p(x, y) - 5q(x, y) is 
(А) 9x? = 9y? - 19ху (В) 9x? + 9y? - 19xy 
(C) -9x2 + 9y? + 19xy (D) 9x? - 9y? + 19xy 


The value of a if (x - a) is a factor of 
x6- ах? + х – ах? + Зх -а + 2 
(A)a=-1 (В)а= 2 (C)a--2 (0)а= 1 


Using factor therem, factorise the cubic 
polynomial x? - 6x? + 11x - 6. 


(A) (x + 1) (x-3) (x- 2) 
(B) (x - 1) (x - 3) (x - 2) 
(C) (x + 1) (x + 3) (x - 2) 
(D) (x + 1) (x - 3) (x + 2) 


POLYNOMIALS 


The value of 7.83 x 7.83 - 1.17 x1.17 


Q.98 za is 
(A) 9 (В) 6.66 (С) 1.176 (D)none 
0.99 Ifx- + = V6 then x? + 5 - 


(A) 2 (B) 4 (C) 6 (D) 8 
Q.100 Factorise x? - 2x? - x + 2. 

(А) (x - 1) (x - 2) (x + 1) 

(B) (x - 1) (x + 2) (x - 1) 

(C) (x - 2) (x - 1)? 

(D) (x + 2) (x - 1) (x - 2) 


Q.101 When f(x) is divided by 2x + 3 then the 
remainder is ? 


(A)f(2  (B)f(3 (С) (3/2) (0) Х(-3/2) 
Q.102 Factors of a? + b^ + a + b 

(A) (a + b) (a? + b? - ab + 1) 

(B) (a - b) (a2 + b? - ab + 1) 

(C) (a + b) (a? - b2? + ab - 1) 

(D) (a + Б) (a2- ab - b? - 1) 


Q.103 For what value of K is the polynomial 
2x^ + Зх? + 2kx? + Зх + 6 is exactly divisible 


by (x + 2)? 

(A)k=1 (B)k=-1(C)k=2 (D)k=-2 
Q.104 When x!! + 1 is divided by x + 1 then the 

remainder is 

(A) 0 (B) 2 (C) 1 (D) -1 
Q.105 When x? - a? is divided by x - a then the 

remainder is 

(A) 0 (B)1 (С) -1 (D)2 


Q.106 What must be substracted from 
4x* - 2х? - бх? + x - 5 so that the result is 
exactly divisible by 2x? - x - 2? 
(A) -3x - 5(B) 3x- 5 (C) -3x + 5(D) 3x- 5 


Q.107 If (x + 1) and (x - 1) are the factors of 
px? + x? - 2x + q then the values of p and q are 
са) p =-1,q=2 (B)p=2,q=-1 
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(C)p=2,q=1 (D) p = -2, q = -2 
Q.108 Find the missing term in the following problem. 
Зх 4y| _ 9x? 16у? 
Е У) 716 —— —* 9 
(A) 2xy (B)-2xy (С) 12ху (D)-12xy 
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Q.109 x? + = ЕЗ 1 E ANSWER KEY 


1. A 2. A 3. C 4. B 
(A) J75 (В) 9 
5. C 6. C 7. D 8. C 
(C) J79 (D) none 
9. B 10. D 11. A 12. A 
Q.110 Factorise px? + (4p? = 3q)x - 12 pq 13. B 14. D 15. A 16. A 
ee 17 B 18. A 19 C 20 D 
(B) (x + 4p) (px - 34) і і ° ° 
(C) (x + 4p) (px + 3q) 21. D 22. B 23. В 24. С 
D)(x-4 x+3 
EA P) (р 4) 25. В 26. А 27. OD 28. B 
па 29. А 30. C 31. A 32. B 
Q.111 If x? +y? +z? = Othen 
33. A 34. C 35. B 36. C 
(А) х? + уд +23 = 0 
(C) (x + y + 2)3 = 27 xyz 41. A 42. C 43. D 44. C 
(0) x? + y? + z? = 27 xyz 
45. A 46. С 47. C 48. С 
Q.112 (a + b}? - (a - b? = 49. В 50. A 51. A 52. B 
3 2 3 2 
(A) b^ + Зар (B) 2(b° + 2a^b) 53. A 54. C 55. B 56. A 
(C) 2(а3  3ab?) (D) 0 
57 B 58. A 59. B 60. A 
9.113 The product of (Ах - Зу) and (16x? + 12ху + 9?) 61. С 62. С 63. А 64. C 
(А) (4x - Зу)? 65. A 66. A 67. C 68. A 
B) (16x? + 12xy + 9у2)2 
(B) ( eee 69. A 70. D 71. А 72. D 
(C) 64x? - 27y? 
(D) none 73. А 74. B 75. A 76. A 
77. +A 78. С 79. B 80. A 
= 3. = 3 3 
Gait экеу Ge ey eer y) 81. C 82. B 83. A 84. A 
(A) (3x - 5y) (5x - 2y) (2x + 3y) 
(B) 33x - 5y) (5x - 2y) (2x + Зу) 85. A 86. C 87. B ss. A 
(С) (Зх - Бу) (2y - 5x) (2x + Зу) 89. B 90. D 91. C 92. B 
(D) -3(3x - 5y) (5x - 2y) (2x + 3y) 93. A 94. D 95. A 96. A 
97. B 98. A 99. D 100. A 
Q.115 If a + b+ c= 9 and ab + bc + са = 26, then 
the value of a? + b? + c? - 3abc is 101. D 102. A 103. B 104. A 
(A) 27 (B) 29 105. A 106. A 107. B 108. B 
(C) 495 (D) 729 
109. B 110. B 111. C 112. B 
113. C 114. D 115. A 
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